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: MILLENNIA' MXE 



Pentium^ 

■ rHOCtSSOR 


Micron Electronics™ has integrated its 
award-winning Millennia platform with the 
new MMX' technology from Intel 
Introducing the Millennia MXE, the latest 
system in the Millennia series chats perfect 
for the most uncompromising home or 
office user The Millennia MXE delivers a 
significant increase in processing speed over 
classic Pentium-based systems, improving 

your productivity* Featuring the exciting new MMX technology, 
the Millennia MXE accelerates existing and emerging 
mukimedia and communication software, enriches your Internet 
experience, and dramatically improves graphics, video and audio 
quality. And the Millennia MXE is fully compatible with all your 
existing applications. That means you don t have to upgrade 
your software until you re ready* Plus the Millennia MXE reduces 
your cost of ownership. With the MMX technology onboard, 
you can benefit from economical software solutions for 

multimedia and communication enhancements that currently 
require expensive hardware devices. Improve your 
Productivity* Experience clear, colorful graphics. 

Enjoy the Internet more* Call to order 
your new Millennia MXE and get 
the most advanced PC available* 
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A NEW MILLENNIA™ 
IS ON THE HORIZON 

(actually it^s on the next page) 
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In the past two years, Micron Electronics" has won close to two hundred awards for product performance, reliability and customer service. 


ADVANCED DESKTOP SOLUTIONS 


ECONOMICAL DESKTOP SOLUTIONS 
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• 51HB pipeline burst coche, flosb BIOS 

• 12X BOE CD-ROM drive, 15' floppy drwe 

• 100MB loinegif Zip' drive 

• Sound Bloster^^I? WovetaHe 3D 
stereo sound cord wifli speokers 

• pa 64-b?t 3D video, MPEG, 4MB EDO RAM 

• TooMree minitower or oesklop 

• Micrnsoff Mouse, 104'key keyboord 

• Mkrosofr Windows® 95 £ Plus! CD 

• MMX enabled software: Adobe^ Photo Deluxe, 

Pod, Eroser Blockbuster " Entertoinment 

& Billboord Musk Guide 
t * S-yeof/lyeor Micron Power^ warranty 

• 16MB EDO RAM*liGB EIDEhord drive 

• 15" Micron 15FGx,.28dp (117" display! 

• Micrwofl Works 95 CD 


‘1,999 


• 512KB ptaeline bursi cndie, Dnsh BIOS 
•Pa32-5it Ultra SCSI FKf-20 controller 

• !2X SCSI CD ROM drive, 3i^ floppy drive 

• T DOMS Iomega Zip drive 

• Sound Blaster 32 Wovetoble 30 
slereo sound cord with speokers 

• PCI 64-bit 3D video. MPEG, 4MB EDO RAM 

• Tool-free minrtowef or desktop 

• Microsoft Moi/se, 104-key keyboord 
■ Microsoft Windows 95 & MS Pfusl CD 

• MMX enobld software: Adobe ^oto DeiuKe, 

Pod, Erosen Blockbuster Entertoinment 

& Blllboaro Music Guide 
•0, • 5-year/37Bflr Micron Power worronty 

• 16MB EDO RAM • 2GB Ultra SCSI hord drive 
•15^ Micron 15FGx,.2adp (13 J'display) 
^Mkrosoff Works 95 CD 
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• 32MB EDO RAM • 2.5GB EIDE hord drive 

• IS'Mi[ronl 5 FG)!,. 2 Bdp 113 . 7 " display) 

• Microsoft Office CDs 


*2,899 


Sipoiw Jboh SW/nmrth 


*2,299 


• 32MB EDO RAM • 4GS Ultra SCSI hard drive 
•IS’HicroalSFGx, .2»dp(13.7"disploy) 

• Microsofl OfHce CDs 
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• 64MB EDO RAM • 3.IGS EIDE hard drive 
•17" Micron 17FGX, .26dp(15.8" disploy) 

■ Microsoft Office CDs 

*2,899 B<Kiin«s lease S?9/iincinlh 

POWER DESKTOP SOLUTIONS 


*3,399 
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• 64M8 EDO RAM • 9GB Fist SCSI.2 hard drive 
•17'Mic[Dn17FGx,.26dp(IS.8"dMay) 

> Mkrosnft Office CDs 


*4,999 
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* Supports duel Intel I&OMH 1 Pentium Pto processors 

* 256KB internd cache, Dash BIOS 

* 12X EIDE CD-ROM drive, 3.5' Floppy drive 

* 16'bit stereo sound & speokers 

* pa 64 ‘btt 3D vMeo, MPEG, 4 MB EDO R AM 

* Tool-Free mini tower or desktop 

* Microsoft Mouse, lG4-key keyboard 

* Miaosafi Windows'" 951MS^ Plus! CD 
0* S-yenr/3’year Migon Pawer“ worronty 

* 16MB EDO RAM • 2.5GB EIDE hard drive 
*15" Micron ISFGx, . 28 dp( 13 r display) 

* Migosoft Works 95 CD 


* 256Ri internol coche. Bosh BIOS 

* PCI si-bit Ultra ^1 FiRt-20 controler 

* 12X SGI CD-ROM drive, 3.5" floppy drive 

* 16# stereo sound & speakers 

« Kl 64-brt 3P video, MPEG, 4MB EDO RAM 

* TooMree mint lower or desktop 

* Mkrosofi Mouse, 104-key keyboard 

* Mkrosofi Windows RT WorksMon 4.0 CO 

* Migosoft Office CDs 

0 * 5-year/3-year Micron Power waganty 

* 32MB EDO RAM • 2GS Ultro SGI hard drive 
MS' Micron 1SFGx,.2fldp (117" disploy) 


*2,199 
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• 32MB EDO RAM • 3.1GB EIDE hord drive 
•17" Micron 17FGic,.26dp (15.8' dtciday] 

• Mit7t)so(l OfHce CDs 


*2,699 
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*3,899 

• 64MB EDO RA 

• 17" Migon 17R3 

*4,749 

• 128MB EDO H 

•21'tticr«t21FC 

*6,999 
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• 64MB EDO RAM • 4GB Ultro SGI bard drive 
»17" Migon 17FGx, .26dp (IIB' display) 
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> 12BMB EDO RAM • 9GB Fast SGI-2 hard drive 

• 21' Micron 21 FGx, .26dp 120,0" display) 
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• Mitroseh® Mouse, 104-key keyboard 
■ MicriseH Windows^ 95 & MS^Plusi CD 

• Micresefi Worics 95 CD 
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Deliver Industrial-Strength 

Decision SuPDort Tools 


■ m 

and Watch the Sparks Fly! 




^vering r 

khoLtsandfi of users is definitely not child^ play, ft 
takes powerful, mature tools. IQ Software's decision 
support tools are industrial-strength^ bcst-of-breed prod¬ 
ucts that can he deployed Individually or as a total decision 
support solution. 



J^Cqpd-user query and ^ reporting; IQ/Objects is simply 
unbeatable. This award-winning tools familiar, easy-to-use 
Microsoft look and feel belie the awesome power of its true 
object-based technology IQ/Objects sup¬ 
ports everything from simple ad hoc 
queries to the most sophisticated cross tab¬ 
ulations. Reusable objects let users com¬ 
bine new queries and reports with previ¬ 
ously saved ones to create sophisticated 
reports easily and quickly. A selection of templates makes it 
easy to create presentation-quality results in minutes. 





K>/SwirtServer;i.Three:Tier Architecture. 


SMQ/SmartServer provides production reporting, scheduling 
and job monitoring facilities. This elegant three-tier archi¬ 
tecture implementation harnesses the power of servers 
(UNIX and NT) to reduce network traffic and deliver 
a scalable, manageable, high-performance solution. 
IQ/SmartServer cures fat client performance problems 
without limiting user access to information. 


IQA^ision works directly with relational databases and 
Arbor's Essbase or can be implemented with its own 
MDDB to deliver a complete OLAP solution. For robust 
multidimensional and drill-down analysis, nothing is easier 
to use or functionally as rich as IQA^ision. An intuitive 
interface displays information in interactive charts or cross 
tabs, allowing any user to visually slice and dice, drill up 
and down, nest dimensions, flip axes, and rotate dimen¬ 
sions - all with point and click simplicity. 


‘0 IQ Saftwarc .CorpgratiQiv JHe IQ Suhware lujjti n a. rcghittiired rnuJlLTnark and IQ/ObjecJs, IQ^iriiiriScFwr, IQM'sion and IQ/UveWtb are trademark? of IQ Software CorpoTatiqn. All other product 
fln- trodenbQi^ uf tbciirTOspt 3 .-tivi? companies. IQ Software Curponttfon (770) 446.8830, fait {770J 446i’032b cmaili infoto^tpjc.Eium, World Wide Web: hltp://www. iqsc.com, 












'1Q/Objects - A ^breakthrough tech¬ 
nology for query and reporting tools/' 
Afcfrifmi Grou/> 

'1Q Software has brought the power of 
objects to mainstream business intelfi- 
gence," 


1QA*^ision is an extremely powerful and 
easy to use OLAP tool that shines with 
complex data/' 

Vi^rl; L/(?s 



IQ/LiveWeb links corporate databases and cyberspace, turning 
your intranet into a source of live database information. With ; 
IQ/Live Web, users can request and view reports anytime, any¬ 
where using a standard Internet browser. IQ/LiveWeb lets you 
design and build database reports, charts and cross tabs. 

Server-based publishing makes it easy to keep those 
reports current. Simply tell IQA^iveWeb the 
schedule. That's it. IQ/Live Web automatically 
. executes your requests, refreshing the infor- 
WmjjMm/M mation and publishing it to your intranet. 

Special Offer! For a limited time, down- 
load a fully operational copy of IQ/liveWeb, 
valued from $4,000 to $20,000, absolutely 
free. See http://wwwdqsc.coni for details. 

Start the sparks flyingl Contact us today for details on our 
industrial-strength tools. 


800 - 458-0386 


info@iqsc.CQm 


http :f/www. iqsc .com 


IQ/Live Web” Web-enabted Decision Support 


SOFTWARE 


European Suh^iaiic^ b AlihhatE$; UK (44} I-^e3-IM4-777, France 3J (ij 474-*iCi$4i4, Italy-Dcna Italia (3^) 6-517-933. International Distrifatitors: AiatiaJia (61} 1-369-1937^ 3-975-7669^ 1-436-37BB, 
Canada Infomutton Access (416J filOoBl 1, Chile {56} 1 341-4785, Hone Kong (852) 2541 9900, Mexico [57) 5-575 6098, Sirgapoic(65) 298-3S3B, South Alrtca {27) 11 -421.44100, Spain (34) 50^27 55-11 
i^cr r^ific kim countries, call L6S) 334*1936,, Butopcan countries call the UK ofticci and all othcis call IQ Software's U.S. headquarters 
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By Michael Nadeau 
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Cadillacs or Cherokecs? 

14 

By Mark Schlack 

It’s wise not to confuse 

newness with appropriateness. 
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Copland, network computers, 
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On TV: The Set-Top 
Morphing PowerPC 
40A 

By Peter Wayner 
Bandai Digital's set-top box, a 
nice implementation of Apple's 
Pippin technology^ is a Mac- 
based Web browser. 

Delphi Does C++ 

42 

By Rick Grehan 
Borland’s papular RAD tool 
sheds its Pascal beginnings 
and gets a new name: 
C++Builder. 

3-D Mighty Mite 

47 
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Dynamic Pictures' Oxygen 
202 is a single-slot PCI card 
that can compete with 3-D 
graphics accelerators. 
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48 

By Barry Na nce 
With EtherPhone, you can 
turn your Ethernet LAN into 
a phone system easily and 
inexpensively. 
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Fault Tolerance 
for Windows Applications 
51 
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Here's a utility that provides 
fault tolerance so that mission- 
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applications can run reliably 
and continuously. 

NETWORKS 

Building Bridges 
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By Jeffrey E Shell 
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106 
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WE WANTED AN AD 
THAT POKED FUN AT 
THE COMPETITION. 

UNFORTUNATELY, 

THERE IS 

NO COMPETITION. 



NOW SNIPPING! 


800 . 553.7070 

to order or for a dealer near you. 


WHEN YOU’RE SERIOUS ABOUT STORAGE. 



TEL 714.789.3000 • FAX 714.789,3150 • www.pinnaclemicro.com 


Atl prices based on MSRR The Pinnade Micro logo is a registered trademaf'K of Pinnacle Micro Inc. All other trademarks are trademarks of their respect!^ owners. 
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TELEPHONY 

CONFERENCE 1^7 EXPOSITION ^ 

MARCH 4,5,6,1997 
LOS ANGELES CONVENTION CENTER 


That One Fabulous Thing 


Why do we attend trade shows? To learn? To have fun? 

Nope. We go because we want to find that “One Fabulous Thing." That "thing" may solve our customer information 
requests with a simple dial-up touch-tone device. That “thing" may dramatically improve our help desk / cali center 
with caiierlD screen pops. That "thing” may be the perfect piatform product for us as iSVs to add vaiue to. That 
“thing" may be the perfect product for us as reseiiers and systems integrators to sett, to make us awesomely rich. 
One Fabulous Thing. 


You'tt find your “thing” at Computer Telephony Expo 97. There are 117: football fields of exhibitions — 47% larger 
than 1996. We have six seminar tracks featuring the world’s best computer telephony experts. We have over 973 new 
products being introduced. 

For “thing" seeking, CT Expo 97 is the place. CT Expo itself is unique. 


CT Expo 97 is the only computer show you’ll find booths from telecom makers — AT&T, Comdial, Ericsson, Harris 
Digital, Inter-Tel, Lucent, MCI, Mitel, NEC, Northern Telecom, Rockwell, Siemens Rolm, Sprint and Toshiba. 

CT Expo 97 is the only telecom show with booths from computer companies — Artisoft, Cirrus Logic, Corel, Crystal, 
Digital, HP, IBM, Lotus, Microsoft, NCR, Novell, QNX, Raima, Sun, Texas Instruments, Unisys and U.S. Robotics. 

CT Expo 97 is the only show you'll find computer telephony companies — Active Voice, Applied Voice, Altigen, 
Amtelco, Apex, Bicom, Brooktrout, Dialogic, Diamond, Edify, Excel, Genoa, Geotel, InterVoice, Periphonics, 
Rhetorex, Summa Four, Tadiran, TRT, Voxware and Voysys. 

CT Expo 97 Is your only chance in 1997 to see this exploding new industry and to meet all the industry's experts — 
under one roof. 


Please join us. 




REGISTER 


WWW. ctexpo .coin 


12 West 21 Street New York, NY 10010 • 212-691-8215 or 1-800-542-7279 













Why People Rave About CT Expo 


6 Seminar 
Tracks 


1. Computer Telephony Primer 

2 . Programmer and Integrator Tutorials 

3. Employee Productivity Workshops 

4. Call Center Tutorials 

5. Intranet and Internet Integration 

6. Money-Making Computer Telephony Apps 


TELEPHONY 


CONFERENCE 


EXPOSITION 


$250,000 Of Door Pri 


EXHIBIT HALLS ARE OPEN 

4PM — 8:00 PM Tuesday March 4 
10AM — 6:00PM Wednesday March 5 
10AM — 4:30PM Thursday March 6 

SEMINARS WILL BE HELD ^ 

9:00AM—4:00PM Tuesday March 4 
7:30AM —4:45PM Wednesday March 5 
8:30AM — 4:45PM Thursday March 6 


$30,000 Nissan Pathfinder, 
computer telephony boards, 
software and other useful stuff. 
$250,000 of Drawings; 5:00 PM 
Thurs, March 6, South Lobby 




3 Killer App Theaters 


205 Expert 
Speakers 


from Microsoft to Dialogic, 
from IBM to Analog Devices, 
from Sun to Ring Zero, 
from Toshiba to Rhetorex, 

11 book authors and 186 other experts. 


11% Football Fields 
of Exhibitions 


32,000 Attendees 
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iOOMbps Fast Etheri^ 




Connect four hubs without 
external cables. 


Connect 10Mbps to 
_ 100Mbps networks. 

Extend hub-to-hub 
connection to 100 meters. 




with new Compex 

MicroHub Plus 100 Series it's a snap! 

Available as the 16-port Past Ethernet TX3216, or the 
8-port TX3208, the new Compex MicroHub Plus 100 
Series sets the pace with a combination of exclusive 
features that make it the most versatile Fast 
Ethernet hub you can buy. Only the new Compex 
MicroHub Plus lOO Series offers: 

■ Standard SnapLink feature with docking pins 
connected directly to the backplane of the hub 
chassis that let you easily and securely stack up 
to four hubs (64 ports) without any complicated 
external cables. 

■ 10/100 Super Link option incorporates switching 
technology allowing you to automatically connect 
to both 10Mbps and 100Mbps networks. 

■ SpaceLink option that lets you cascade hubs up 
to 100 meters apart. 


■ SNMP agent 
option makes 
network man¬ 


agement a 
snap for net¬ 
work man¬ 
agers and LAN 
administrators. 


Clearly, the new 
Compex MicroHub outruns the rest. And its a winner 
when it comes to cost, too. If you want to put your 
network on the fast track, contact Compex now! 


bttp://www.<px.<om 


NeWyare, 


WINDOWS 


COMPEX 


Networks fM work 


USA. GERMANY SINGAPORE 

COMPEX, In^. ReadyLlKK Hetworkiachnolagy OmEiH COMPEX Systems Pte Ltd 

4051 E. La Palma , Anaheim, CA 92307 U.S.A. Albert-Einstein-Strafle 42, 63322 Rodermark 135 Joo Seng Road, #08^01. 

Tel: (714) 630-7302 * Fax (714) 630-6521 Tel: (49) 6074 9801? • Fax: (49) 6074 90668 PM Industrial Building. Singapore 368363 

I j rnEocri I cno (65) 286 2086 - Fax (65) 280 9947 
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We'll Tailor a Vetir Server 
for Your Growing Business, 


How will the Vetix EL server fit your business? 

Custom Sofl^vare; Micron Elecoonics™ will ship your Vcthc EL scries server pre¬ 
installed with^ur choicer of either Novell® Intratiet^Sko® or Micrasol^ 
VClndows NT® Server —saving you dme and money; 

Custom HaidwarCt The Vetix EL server offers a variety of hardware opdons fk' 
tory-dircct and backed by Micron Qectronics, a company with decades of experi¬ 
ence in the electronics indusny, Wc 0 custoraae your new Vetix EL server to nt 
your business. 


Custom Service and Si^porL With your purchase of a Vetix EL server, you 11 
enjoy the right level of service and suppon tailored to fit your nerwoddng ne^. 
with every system we ofer direa 24-hour telephone support and three network 
opemtine system incident resolutions. On-site service opuons are also available fioin 
indusnydeading computer service provider Digtd Equipment Corporation. These 
options include system setup and four-hour response support—as much or as little 
as you need. 

Custom Pricing. The Vetix EL server is the economical server solution. Call 
1-800-295^0543 to speak with a sales representative, or visit our Web sice to create 
and price your own server solution online. 


MICRON VETIX'* EL SERVER SERIES 


Standard Features 


• Intel 2 OOMH 1 Pentiuin® Pro processor 

• Dual Pentium Pro ZIP sockets 

• 256KB12 todie, flash BIOS 

• Memory uppdirbletoSlZMD 

• Slots: IISAJ PCI J shored PCI/ISA 

• Adoplef® PCI 32-hh llllre SCSI Fast-2D tonlroller 
•12K SCSI-2 CD-ROM drive 

• 3.5'' floppy drive 

• 64-bit 1MB ISA video 

• 3Com® 3C905-n Fast ElberUnk® PCI 10/100-8ase-lX NIC 

• Full-size lower with 10 drive hoys 

•IS''Micron 15H;x,.2Bdp (13.7" disploy) 

• Microsoff Mouse, 104'key keybooro 

• NOS support (3 incident resolufions) 

0 • S-year/iyear Mkron Power“* warranty 


Vetix™ EL 1OOON Server 


Standard Features 


• DdoI Intel ZOOMHi Pentium Pro processori 

• 256KB L2cD(heJash BIOS 

• Memory upgramible to 512Mfi 
•Slots: USA, 3 Pa 1 shored PCl/ISA 

• Adapter PCI 32-lHt 0 lira SCSI PqsI- 2D controller 
*12)iSGI-2 CD-ROM drive 

• 3.5" floppy drive 

• 64-bit 1MB ISA video 

• 3Com 3C905-TX Fosl ElherLinlt PCI lO/lOfl^Base-rX NIC 

• Full-size tower with ID drive boys 

• 15" Micron ISFGx, .2Bdp (13.7" dspley) 

• Microsoft Mouse, KM-key keyboard 

• NOS support {3 inddent resolutions) 

0 • S-yeor/iyeuf Micron Power waminty 


Vetix™ EL 2000N Server 



PENTIUM.PRO 

PROCESSOR 


• 32MB ECC EDO RAM 
•2GB UltroSCSI herd drive 
•Novell® IntronetWure® 4.11 
(5 user Ikense) 


•64MB ECC EDO RAM 

• 4GB Uhre SCSI hard drive 

• Novell IntronelWore 4.11 
(5 user license) 



• 64MB ECC EDO RAM •128MB ECC EDO RAM 

• 4GB Ullm SCSi hard drive • Two 4Ge Ultro SCSI hard drives 

• Novell IntronetWore 4.11 • Novell InlranetWare 4.11 

(5 user Ikense) (5 user Ikense) 



Vetix™ EL 2000 Server 


•32MB ECC EDO RAM 

• 2GB Ultro SCSI herd drive 

• Microsoft Windows NT® Server 4.0 
110 user license) 



^ iusiMss liifia $1 W/miatli 


• 64MB ECC EDO RAM 

• 4GB Ultro SCSI hard drive 

• Mkrosofi Windows NT Server 4.0 
(ID user Ikense) 




iwiHsItntSltVimilA 


• i4MB ECC EDO RAM • USMI ECC EDO RAM 

• 4GB Ultra SGI hard drive • Two 4GB Ultra SGI hard drives 

• Micreseft Windows NT Server 4,0 • Microsoft Vrindows NT Server 4.0 

(ID user license) (10 user Ikense) 






t tflrti SoEif 4/86B SCI dm OAT to hjckup ..odd SV99 

* Wirti Seagate Backup Exk Sadcup SaftwoTB.uik! S24S 
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800 - 723-2998 


erm mu J» tfisPQid wlttnul retie?, pitss ito not hduife sfivftg hBreMn^ 3&.(la^ 'mmsy-badt patcy doBB nod InduitB' ndutn HrelgM and aMppin^tt&ndlf^ dutget. a^lD$ oniY Ui^nM 
4iand pnidbetnud baginailffifn ilw of itiUMMin. ^Jt utea an AnbfOd « Uotm BtoWita' ci#i*nl S«rt 4 amS(pn(ttA™ rf uds. Lww innff l»Hd t^i se-mEnm Iwbb. Ir* IntM ktoda ard PMwm 
nnigitaviwItiwivTwMdlhv^Ct^pvmkin AtewD, Wtnib9m,Wtn(kNHNT3ndinelAAnilemlDgDBfBi)B^8lBf6dlnu]iematliBQruic(deD(lt^ M titlw sanl» matfo. toadmaib and tfl^ 

iBfBd iTHEieniailis. ttH j>nfwf1y til twir raapaclite csnipanlaB. Q(VT^|l702;.0i4)$ 


http://www.mei.micron.com 


CircEe 162 on Inquiry Card, 



























Cadillacs or Cherokees? 


In our quest to be current, let’s not confuse 
newness with appropriateness. 


all Comdex produced a defi¬ 
nite feeling of split person¬ 
ality in me, and I bet I wasn’t 
the only one. How could BYTE 
give Office 97 the Best of Comdex award 
and suggest that developers will soon be 
writing to the Java virtual machine in¬ 
stead of the very same Wi ndows APIs on 
which Office is built? 

Let’s start with the fact that personal 
computers—both PCs and Macs—were 
never optimized for simple tasks. In the 
early days, these machines came into 
companies on the expense accounts of 
number crunchers, sales presenters, and 
others whose compoting needs were un¬ 
predictable, occasionally intensive, and 
highly individual 

For that reason, today’s applications 
are overkill for many people. And even 
though it probably won’t, Microsoft 
should rearchitect its massive products 
the way Corel is building its Java-suite 
successor to WordPerfect: asacolleaion 
of applets that you instantiate as need¬ 
ed. Why complicate your computer? 

Still, let’s not throw out the baby with 
the bathwater. Millions of office work¬ 
ers (me, for one) actually do need the 
complexity that a suite such as Office pro¬ 
vides. It was just as evident at Comdex 
that high-powered, specialized periph^ 
erals and applications can transform the 
general-purpose PC or Mac into an in¬ 
credibly powerful and inexpensive pro¬ 
ductivity tool for graphic artists, engi¬ 
neers, multimedia developers, scientists, 
and a lot of other specialized users. Heck, 
for $10,000, you can turn your PC into a 
broadcast TV studio. 

lt*s become equally dear to me that 
continuing to debate whether Windows, 
OSyi, the Mac, or Unix makes the best 
desktop is not the burning issue it used 
to be. Ditto for processors. They’re all 


viable, and they all have problems. On 
the software side, they have roughly the 
same problem. In order to accommodate 
the very diversity that is their strength, 
these OSes have become complex and dif¬ 
ficult to manage. They’re all basically pro¬ 
prietary, and they’re all fat clients, limit¬ 
ed in their interoperability. 

That brings us to Java. The most im¬ 
portant decision today is not which desk¬ 
top OS to adopt, but whether to stick with 
the general-purpose, proprietary desk¬ 
top paradigm of the past 20 years or in¬ 
stead go with thin clients, far servers, and 
piatform-neutral software, such as java-, 
HTML-, and HTTP-based packages. At 
BYTE, we think the issue is so important 
that we’ve devoted two covers in three 
months to it. 

But life isn’t always simple. When the 
PC overtook the minicomputer and the 
mainframe, these technologies didn’t 


evolve much beyond absorbing PC tech¬ 
nology. Don’t bet on that happening with 
the PC-to-nerwork-compLiter evolution. 
If Intel, Microsoft, and their partners re¬ 
spond to competitive pressures and take 
substantial amounts of difficulty out of 
managing the PC, chat environment will 
evolve and remain viable for a long time. 
1 hope these companies understand that 
failure to do so will ultimately consign 
them to niche status. 

On the Java side, we all have some tre- 
mendous opportunities to blaze new 
ground, and not just as the champion of 
Son of Host Computing, For example, 
the growth of the Web and the Internet 
means that many developers work for 
non-rr companies that will be producing 
products and services that are essential¬ 



ly software; a package-tracking applica¬ 
tion is a good example. It’s the perfect test 
case for Java: Build an application that 
can run on any customer’s computer. And 
add to your company’s revenues. 

But weigh the risks, Java’s not yet ready 
for many big bei-your-business projects. 


And the Java industry has to prove that 
it can sustain broad interoperability with¬ 
out turning over the specification process 
for the language and the virtual machine 
to a standards body. 

For years, we’ve been comparing lux¬ 
ury-car desktop environments. Now we 
need to be concerned aboiit these new 
sporr/utility vehicles as well. We will 
need to master them both to navigate the 
information-technology terrain of the 
lace 1990s. 



Mark Schlack, Editor in Chief 
mschlack^biK.com 



The key decision is not which desktop OS to adopt, but 
whether to stick with the paradigm of the past 20 years. 
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Now the incredible speed and brilliant color of Tektronix are also matched i 
economy and price. The award-winning, multi-platform Phaser® 350 costs less 


wfce as fast as 
any eompetitor^s 
olor laser. 


K PostScript 




ITlIilfll x^apable 

iU S i g U l Qn any office 
paper orlransparency. 


A lypfcal color page. 
Calf for print samples. 


Black ink's free, 
™_sp it practically 
bsoletes your b&w laser 


than any laser-class, network color printer. No wonder, at over $500 million in 


color printing revenue, Tektronix sells more workgroup color printers than anyone. 

Call 800/835-6100, Ext. 1358. tittp://www.tek.com/CPait?1358 
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(A 120 megabyte 
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OR TeomijOGY 



floppy drive, works like a floppy drive, 
floppy drive.} 



LS-120 technology. 

120 Megabytes. 3.5“ floppy compatible. 


Take a good look at the next PC you buy and 
make sure Its floppy drive has the LS-120 
advantage: hassle-free, htgh-capacity 
storage. Only the LS-120 drive can give 
you 120 MB of floppy capacity, higher 
performance, and the ability to read and 
write to the 1.44M8 and 720K floppies 
you use all the time. LS-120 is the same simple 
floppy you already know how to use—just 


faster and roomier. It's brought to you by a 
consortium of global leaders which includes 
Imation (a new company including the 
former data storage business of 3M), 
Compaq. Panasonic, Mitsubishi, Maxell, 
OR Technology, and Exabyte. It's the 
new standard. No matter how you look 
at it* Find out more at www.LS120.com. 
Or call us at 1-800-SSS-1SS9, ext. 4002. 
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Do more with less. 


Most operating systems leave little room for important 
things. Like your application. 

With the QNX realtime OS you'll pack more functionality 
into less memory. Achieve more performance with 
less-expensive CPUs. And deliver better solutions at 
a tower price. 

Better yet, QNX supports more PC hardware than any 
other realtime OS. Whether it's PC/104 or PCMCIA, 
embedded XS6 or the Pentium® Pro, QNX lets you use 
it right out of the box. Get to run time in less timeJ 


More scalable than ever! from low-end to 
high-end, QNX offers you the ultimate in scalability. 

Even your deeply embedded systems can boast a 
scalable POStX RTOS. thanks to our new, exceptionally 
small Neutrino” microkerneL 

And if you need to add the capabilities of a high-end 
GUI to your Jow-end system, you can. Our award-winning 
Photon mtcroGUI” gives you a phenomenal front end, 
with enough memory left over for important things ... 
like your application! 


www.qnx.com 


Call 1 800 676-0566 (ext. 1040) 
or email info@qnx.com 



The Leading Realtime OS for PCs 


QNX Software Systems Ltd., 17S Terence Matthews Crescent. Kansta, Ontario. Canada K2M 1W8 Voice: 613 591-0931 Fa>: Si3 591-3579 
Europe: 49 Dove Parle, Chofleywood, Hertfordshire. Voice: WHO) 1523 284800 Fast: £fl4j(0)1923 765868 Email: QMXeuropeeqnK coTn 

e (JKK baflwpre ILd. IS96. tJNX H. EBUhrLtr#!! *nd and Phntnn micinCUl art tridtmJtrVl et Sahwirt mtvmr Ltd. All iith.r Tnd.m.rki b.IrtKo In rMprrilWi 
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Open Doc Opens Up 

Funny you should review 

OpcaDoc (“An Open Win¬ 
dow for Open Doc,” Decem¬ 
ber 1996). I recently received 
two commercial documetir- 
processing products that use 
OpenDoc 1.1 on the Macin¬ 
tosh: Digital Harbor WAV 
1.0 and Nisus Writer S.O. Tve 
been using Apple's Cyber¬ 
dog and find it excellent for 
mixing and matching inter- 
net-access items. OpcnDoc 
seems to be good at combin¬ 
ing things on the same 
page—something I could 
never get any version of OLE 
to do. Nisus Writer 5.0 is 
great at Japanese word pro¬ 
cessing, and WAV LO simply 
amazes me. Tve never seen 
text runaround or column 
formatting work so nicely. I 
expect great things from 
OpenDoc-based software, 
CurtRisor 
Bensatem, PA 

726 77.3650@cotnpuserve.com 

CTorMRl? 

I enjoyed "^How Microchips 
Shook the World” (Decem¬ 
ber 1996), However, the pic¬ 
ture you included with the 
text box “Computed 
Tomography for Everyone” 
on page 70 does not show a 
CT scanner, but an MRI 
(magnetic resonance imag¬ 
ing) scanner. While you 
could perhaps say that, in the 
broadest sense, MRI is actu¬ 
ally Cl because it uses com¬ 
puters to construct tomo¬ 
graphic (i.e,, slice) images of 
the body, CT normally refers 
to the modality that uses X 


rays to make these images. 
The points that the text box 
listed in regard to CT are also 
valid for MRI, however. 

Aiart A. Hohsott, R.T 
ahohson @mdy. net 


Memory Lane 

In the text box "Hardware 
Platforms with 64-bit Mus¬ 
cle” (November 1996 Special 
Report, page 144) you men¬ 
tioned that the Pentium uses 
64-bit arithmetic operations 
and internal data paths. But 
don't Pentiums also have a 
64-bit path to main memory? 
In the article “The x86 Gets 
Faster with Age” in the same 
issue, Tom R, Halfhill states 
that the Cyrix 6x86 “handily 
beats a comparable Pen¬ 
tium” but that it canT match 
the higher core speeds of the 
Pentium and lacks MMX. 

Why should Cyrix 
attempt to get the 6x86 to 
match the core speed of a 
Pentium when it has the abil¬ 
ity to outrun the Pentium at 
a lower clock speed? And 
tight now, all proccesors lack 
MMX, In my opinion, the 
6x86 is a better chip than the 
Pentium, and it's less expen¬ 
sive, too, 

Chris Nightingale 
chrisn @planet . eon. net 

Yes, it^s true that the Pentium 
has a 6^-bit liO interface to 
main memory. The same 
goes for all fifth- and sixth- 
generation x86 processors. 

Here's why it would be 
useful for Cyrix to make the 
6x86 run at higher clock 
speeds: At 150 MHz^ the 6x86 
closely matches the perfor¬ 



mance of Intel's lOO-MHz 
Pentium, but it can 't match 
the performance of the ZOO- 
MHz Pentium Pro. If Cyrix 
chips could achieve higher 
clock speeds^ they could 
compete directly with IntePs 
latest CPUs instead of IntePs 
last-generation CPUs. As / 
pointed out in my story, the 
6x86's lack of MMX ts not the 
main question—it *s whether 
Cyrix can successfidly design 
a CPU thafs fully compatible 
with MMX. If Cyrix doesn't 
have access to the same intel¬ 
lectual property that Intel 
and AMD do, it will be mare 
difficult for the company to 
devise a compatible solu¬ 
tion.—Tom R. Half hill, 
senior editor 


BYTE on Copland 

As one who has been quick 
to criticize the media for bad 
reporting with respect to 
Apple in the past, let me con¬ 
gratulate you on “Copland, 
Revisited” (November 1996 
Special Report). You covered 
the good and the bad—as 
facts, without editorializing. 
But while the comparison 
of Copland, Windows NT, 
and Unix in your Special 
Report contained an implicit 
assumption that they are dif¬ 
ferent beasts, Fm not sure all 
readers understand this. 
There seems to he an 
assumption circulating that a 
single OS can cover the 
entire desktop-lo-server 
continuum, one I don't 
believe is necessarily justi¬ 
fied. Given Apple's strategy, 
one mighf easily compare an 
enterprise environment with 
Copland desktops and AIX 
servers against an NT Work- 
station/NT Server environ¬ 
ment. Instead, many people 
insist on comparing, for 
example, the Mac OS or 
Windows 95 against Unix. 
Joe Ragosta 
joe. ragosta @dol. net 


ON THE WEB 

VisitJheBYTESite! 
Search oiirarchwes. 
Dotvtiioad articles. See 
industry press releases. 
Joinon-iitje crmferenc^S 
with other BYTE 
rmderst See htipdf 
u^v.byte.com. 

BY FAX 

(603)924-2550 


HOW TO CONTACT U9 

BY E-MAIL 

Address letters to 
editors@bix.com. To 
reach individual 
BYTE editors, see The 
BYTE Site on the Web 
for a directory. Letters 
may be edited for 
pitblication. 

BY POST 

Editors, BYTE, One 
Phoenix Mill Lane, 
Peterborough, NH 
03458 


SUBSCRIPTION 

CUSTOMER 

SERVICE 

U.S. only: (800) 232^ 
2983; intemational: 
(609) 426^7676; or see 
http://WWW. byte.com/ 
admin/mpestsve. htm. 

For adi/erthing and 
other naneditoria! 
contacts, see page 10 
or click on the 
Informaiirm link on 

The BYTE Site. 
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The Wrong 
Message 

In “GroupWise Sends a Mes¬ 
sage” {November 1996) 

Steve Gillmor indicates that 
Group Wise 5 initially runs 
only on Windows NT Server. 
Correctly stated, GW5 actu¬ 
ally runs only on Novell 4.x 
servers, for the simple rea¬ 
son that GW5 requires NDS 
to be installed. It^s definitely 
not an NT Server-only 
Group Ware product. 
PhitMatoy 

Novel! Technical Services 
Groupware Support 
Department 
pwmaloy @noveli.com 

Steve Gillmor*s original copy 
read: "'The product will run 
on Windows NT servers when 
it ships, with Unix and OS/2 
versions to follow. “During 
the editing process, this state¬ 
ment was inadvertently 
reworded to indicate that the 
initial release of GWS runs 
only on Windows NT, which 
is clearly incorrect. Wc* apol¬ 
ogize for the error.—Eds. 

Web Matters 

In “Web Surveys” (October 
1996 Web Projea), Jon Udell 
says that “if youTe in need of 
a lightweight Unix SQL 
engine to use in conjunction 
with these, try msql 
(http ://www.bunyip.com/).” 
Firsts mSQL (note the correct 
capitalization) isnTfree; ifs 
shareware, and the author 
deserves all the help he can 
get to encourage people to 
pay for it. Your reference 
doesn't do much to help him 
get the word out. Second, 
mSQL is written and distrib¬ 
uted by David J, Hughes, not 
Bunyip. In the early days of 
mSQL’s development. Bun- 
yip made use of it as a back 
end in a product, anti we 
offered to host the mSQL 
mailing list, but there's no 


longer any mention of mSQL 
on Bunyip's home page. The 
correct uniform resource 
locator is http ://www. hughes 
.com. au /software/. 

Jeff Allen 
jeff@hunyip.com 

Thanks for the interesting 
article “Web Surveys.” fm 
using Omnicron Ohttpd 
server on Windows 95 and 
both Visual Basic plus ODBC 
and Perl/CGI to explore 
some ideas for talking to an 
Access database. IVe been 
unable to locate odbc.pm. 
Can you point me in the 
right direction? 

Michael Shettim 
mshell@cix. compulink. co. uk 

Since J wrote that article, 

Vve upgxaded from 
KT::odbc.pm to Dave Rothes 
newer and more full-featured 
Win32::odbc.pnu The 
Wm3I::ODBC home page is 
at http:llwww.roth.neti 
odbcjy and tbere^s an FdQ at 
http:!! WWW. roth.netlodbci 
odbcfaqMm.—Jon Udell, 
executive editor 


No Robots, Please 

In the text box “Getting 
Along with AltaVista” 
(November 1996 Web Proj¬ 
ect), Jon Udell forgot to 
mention that support for the 
file robots. txt is notaiito- 
niatic. The indexer might 
simply choose to ignore it. 
We have the biggest com¬ 
puter-virus infobase on the 
Internet, and it has already 
been sucked by several com¬ 
petitors. In the process, they 
recursed through our entire 
directory tree, ignoring the 
exclusions. Beta versions, 
customer-support files, and 
so forth could easily have 
been taken along. A subdi- 
reaory is never really a safe 
place to store confidential or 
private data. 

Pierre Vandevenne, M.D. 


Neupre, Belgium 

http:!j WWW. datarescue. com 

Thanks for pointing that out. 
Obeying the directives in 
robots.txt is just good 
manners, not a hard require¬ 
ment I should have made 
that clearer.—Jon Udell, 
executive editor 


HAL Speaks 

“Unix Leads the 64-bit 
Charge” (November 1996 
Special Report) failed to 
mention HAL Computer Sys¬ 
tems' HALStation 300 series 
workstations. This computer 
has a 64-bir SPARC V9 pro¬ 
cessor of HAL's own design 
and a full 64-bit version of 
Sun’s Solaris OS, which was 
ported by HAL and is com¬ 
patible with existing 32-bit 
Unix applications, I hope 
that future articles about 64- 
bit computers, chips, and 
OSes will mention the HAL¬ 
Station. More informa¬ 
tion is available at http:// 
www.hal.com, 

Ed Pittman 

HAL Computer Systems 
epp@haLcom 

Was That an NC? 

A few montlis ago, a glass¬ 
house industry consortium 
defined the network com¬ 
puter (NC) as a Java-ready 
diskless PC costing less than 
the price of a good filing 
cabinet. It now appears 
(“Inside the NC,” November 
1996) that the definition is 
broad enough to include any 
computer that runs main¬ 
stream Internet applications. 
How long before another 
article counts all the Java- 
ready machines on the Inter¬ 
net and declares the NC a 
raging success? 

I wonder: My desktop 
easily meets the criteria. But 
if I tick the options that dis¬ 


able Javascript and Java in 
Netscape, or if I use GNN- 
Press as my browser, does 
my NC turn back into a 
plain-old PC? If the NC is 
anything more interesting 
than an anempt to move the 
OS focus away from Micro¬ 
soft and toward Sun, Pve yet 
to see any evidence of it. 
Marc Thibault 
marct@hook up. net 

The lava Race 

“Sun Gambles on Java 
Chips” (November 1996) 
gives the false impression 
that there arc only three 
horses in the Java race: soft¬ 
ware interpreters, just-in- 
time (JIT) compilers, and 
Sun’s unproven Java chips. 
There is, in fact, a fourth 
horse: optimizing java com¬ 
pilers that produce native 
code for conventional CISC 
and RISC processors. While 
they sacrifice run-time 
portability, their perfor¬ 
mance on nontrivial applica¬ 
tions will almost certainly 
blow away the other alterna¬ 
tives—and I doubt that the 
market will be any more 
willing to sacrifice perfor¬ 
mance for run-time portabil¬ 
ity this time around than it 
has in the past. 

John Navas 

jNavas@NavasGrp. Dublin 
.C/lUS 


Netspeak 

I enjoyed Mark Sc black’s 
book review of Sex, Laws, 
and Cyberspace in the Octo¬ 
ber 1996 issue (page 38). 
However, the authors’ point 
that the Internet should be 
treated as a series of printing 
presses and bookstores may 
mean protection in the U.S., 
but it has exactly the oppo¬ 
site effea in other places. 
The current efforts of Scot¬ 
land Yard to censor Interne r 
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Hm moLuwN MomoRS 


Whatever youVe creating on screen, PhiMps 
Brilliance monitors will bring out the best in you. 

Because the really clever thing about them is their 
pixel perfect display, offering you incredibly high reso¬ 
lution, colour accuracy, contrast and consistency 
right across the range. They are available in 15", 17" 
and 21" sizes> which means that whether you're a 
design professional, office or srrtall business user, or 
a game freak we have the right kind of monitor for 
you. So why waste your talents on anything less? 

Look into a Philips Brilliance mionitor today. 

Circle 1S9 on Inquiry Card (RESELLERS: 190), 



PHILIPS 

Philips Consumer Electronics Company 
One Philips Drive 
Post Office Box f4SiO 
Knoxville,TN 379I4-ISI0 
(800) 835^3506 
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Customer Service 

Orders 

Belgium 

0800 71260 

0800 71635 
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8001 8034 

BOOT 7726 
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0130 829 448 

0130 826 112 
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06022 4959 

06022 2146 
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0800 973 195 

0800 973 017 1 
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1678 79415 

167876155 
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900 943539 

900 933539 

Sweden 

020 793386 

020 791136 
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155 24 18 

155 72 57 
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0591 6068 

0591 6088 

Other Inti 

+353 91 752792 

+353 91 771385 

US 

1-800-232-29B3 

1-800^257-9402 

us/Canada/ Mexico 

609-426-7676 

609-426’5526 

Fax: 

International 

+353 91 7B2793 

609-426-5434 

US 

609-426-7087 

609-426-5434 

e-mail: 



new orders 

m porders@ meg ra w-h 1 11 .com 

customer service 
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address change 

nnpaddchg@mcgraw-hiil.com 
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A Message to Our Subscribers 


From time to time we make the BYTE subscriber list 
avaiiable to other companies whose products or ser¬ 
vices would be of interest to our readers- We take great 
care to screen these companies, choosing only those 
who are reputable. Furthermore, subscriber names arc 
made available for direct mail purposes only; telemar¬ 
keting calls are strictly prohibited. 

Many BYTE subscribers appreciate this carefully 
managed program, and look forward to receiving infor¬ 
mation of interest to theni via the mail. While we 
believe this information is of benefit to our subscribers, 
we firmly respect the wishes of any subscriber who 
does not want to receive promotional literature. Should 
you wish to restrict the use of your name, please send 
your request (including your magazine mailing label, 
name, address, and subscription account number) to: 




BYTE Magazine Subscriber Services 
PO Box 555, Hightstown, N| 08520 
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providers in the UX are 
based on exactly this 
premise. In most European 
countriesj you may not pub¬ 
lish anything you want. You 
may, however, say whatever 
you want—and write it, 
too—if it*s meant as person¬ 
al communication. 

In this context, compari¬ 
son of the Usenet and e-mail 
via the Internet to verbal 
communication gives much 
more freedom to users. 
Arguably, the Web might be 


considered to be publishing. 
But to consider e-mail 
between friends or messages 
to a Usenet group as publish¬ 
ing seems to be stretching 
things. Is letter-writing or 
speaking to friends in public 
places also publishing? 
Should those activities be 
censored? That’s the debate 
wc should be having. The 
medium of communication 
is irrelevant, 

Muhaney 

Auckland, New Zealand 


COMING UP IN MARCH 

COVER STORY 

Netscape: The Strategy 

Is Netscape's technology strategy on track? BYTE takes a 
hard look at Netscape's server technologies and APIs. 

PLUS 

Netscape Communicator 

We review Netscape's new offering^ which extends 
Navigator's reach with e-mail, conferencing, and 
persona! information management. 

FEATURES 

Globalizing Software 

BYTE examines the technical underpinnings of 
distributed applications for multinational enterprises. 
Including the international characteristics of major OSes, 
leveraging unified character encoding, and dealing with 
encryption-export restrictions in building electronic 
commerce and other secure applications. 

Linux in a Cray Flannel Suit 

We take an IS manager's view of what Linux can offer- 
industrial-strength applications, built-in security 
features, Internet protocol support, and low hardware 
requirements-and what it doesn't: guaranteed technical 
support, mature development tools, and SMP. 

REVIEWS 

Hardware Lab Report 

NSTL tests fast, 33.6-Kbps modems, with an eye on 
effective throughput and compatibility: plus: the latest 
on the emerging 56-Kbps standard. 

c/s RAD in C++ 

We round up the latest tools-Blue Sky's Visual SQk 
Microsoft's Visual C++, and Powersoft's 0ptima++— 
in this hot software development category. 

Mac Hardware Comparison 

We get our hands on Apple's Power Macintosh 9500/200 
and systems from DayStar Digital, Motorola, Power 
Computing, and Umax. 
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Overtime or Overwrite? 


Reduce tlie time spent on writing your data with 
Plasmon’s DW260, The new, industry approvedj 
LIMDOW technology provides a viable 
alternative to hard disk drives, both in cost of 
ownership and performance* 

The DW260 provides full backward comparibdity 
to all ISO standard 5.25" MO media, thus 


2.6GB Direct Overwrite 
(untike coavenifonal MO) 

■ 

MAC and WINDOWS compatible 
{with software artd data intercharige) 

■ 

Dramatic Increase in write speed 

■ 

Full Integration to current MO with 
bsclward oonapatibiifty 

■ 

Migration to Jukeboxes 


protecting your existing investment. There is also 
a forward growth path allowing users to migrate 
to jukebox storage as their demands increase. 
Take a little time to save a lot of time. 

Ask about Plasmon’^s new 
DW260 rewritable 
technology today. Over Write 



FOR FURTHER DETAILS AND FREE TECHNOLOGY GUIDE ON LIMDOW CONTACTi 
VS. Headquarters: Flasmon Data^ 962S W. 76th St. MpLs., MN S5344 
Teh (800} 451-6845 or 612-946-4100: Fax: 946-4141; um/w.phsmon.com 

European Headquarters: Plasmon Data Lifnitedt Whiting Wayt Melbournt Herts., SG8 6EN. United Kingdom 
By Facsimile: + 44 {0} 1763 261334 By email: sales@plasmon,co.uk By Internet: hup://um^.plasmon.co.uk 


Plasmon 


optical data storage solutions 


DRIVES JUKEBOXES 
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MICRON i^sra __ 

THE TRUE NOCOMPROMISE DESKTOP RffLACEMENT. 

Z.1Gefi8niDvaWe hard drive 

1^1" active matrix color display, TO 

MOtarala® Moniarra 33.6 tax/nratem 


166MHz Mottle Intfil Mum 
processor with MMX 
4SMBEDOFAM(8CMBmax.J 


150MHz Mottle 1f!telRerTtliim 
processor wfth MMX 
32MB EDO RAM (BOMB max.) 

PRONTO^^^^ _ 

fUl'I^Tui MULTIMEDIA MADE AFFORDABLE 

133MHz MoMe Infel Perrtiiim proc^r 
16MB EDO RAM (48MB max) 

1.4GB mcnoivabtehaitJttTve 
113" active matrix cotar dispfey 

COMMON FEATURES _ 

lntel430MX MotttePa chip set 
256KB L2 pipeinc burst cache 
pa graphics acceteiator (1 MB ffiO RAM in MRX, 
2MBVRAMnXPq 
Rck-aRoint™ dual poiniig devices 
Sound Blaster* Ifrttl stereo sound 
BuliHn stereo speakers and mtcrcphooe 
Card txB- anJ zoomed video- ready (XPE modefe only) 

2 irtared ports, IfronLI rear 
S^ridec or ^^SC>vidaa output 
Suittrn game port (XPE models only) 

2 modular expansion bays (BX C[>flOM drive, hard drive, 
3^'ftoppy tkive, Jitiiiurnlcfi baatery) 

Custorn rryfon carrying case 
Microsoft® Windows®'95 
Microsoft Office CO 

Micron Power* 6year/3f^ warmnly 

QPnOMS _ 

hlcronDock^ muttimedia port repJicatior 
MIcronExecutive desklop package 
3D0M* PCMCIA elhemet adapter, KHjase-T 
SamsofiitB* leather carryirrg case upgade 
2od Inteiigent llttturvlQO battery 
2fid 14G6 modular hard drive 
2nd 2.1 GB modular hard drive 
16MB EDO RAM Upgade 
32M6 EDO RAM upgrade 
166MHz Mottle IrAel Pentium pfoc^scx-with 
MMX upgrade {XPE models only) 

3GB primary hard drive upgrade (X^ rntxieis on^^ 

2Tid 3GB rnodular hard (titve iTKXtel^ 

Mo&fftta Mon&na 33.6 feo^nxxtem 


CALL NOW FOR DETAILED 
PRICING, OPTIONS AND FREE 
PRODUCT-DEMO DATA SHEET. 
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UNLEASH THE POWER 
OF TWO UNBEATABLE 
NOTEBOOKS. 

Do battle with two new 
notebooks that take the 
award-winning Micron 
TransPort™design to 
new heights. The Micron 
Transport XPE offers the 
latest in portable technol¬ 
ogy built on the new Mobile 
Intel Pentium® processor 
with MMX™ technology. 
You get unprecedented 
multimedia capability, 
including dynamic full- 
motion video, making this 
notebook the first true 
desktop replacement. The 
Transport MRX gives you 
full-feature multimedia in 
an affordable notebook. 
Two aggressive new tools 
for today’s business. 

















MMX: Better in Fits and Starts 

Tests of MMX systems and software reveal dramatic, but 
uneven, application performance improvements. 


Five-System Photoshop Face-Off 


4 Better 



Worsen 


I zoo Pentium wftti MMX 

■ 200 -MHi Pentium 

■ 200-Mfk Pentium Pro 
BB Cyrix 106+ 

■ 200 -MHz PowerPC 604« (Mac) 


Arbltraiy 

Rotate 


Unsharp Mask 
(defauK) 


Unsharp Mask 
(custem) 


Gaussian Blur 


RGB to CMYK 


Afl systems had 64 MB ef RAM and ran in 1024- by TSe pSxel, 24-bit resoiutiorr, using Matrw MiJienium 
cards (on the Pentluins) or the internal video of the Mac. Times shown (in seconds) were reported by 
Photoshop 4.0 (Mac and Windows H\ versions), without counting redraw times. 



MMX's performance improvement is greater with some operations 
than with others. Results are in seconds; lower numbers are better. 


ntel’s new Pentium processor 
with MMX technology deliv¬ 
ers a performance advantage 
over older Pentiums running 
at the same clock speed* But the perfor¬ 
mance boosts BYTE saw while testing one 
of the first MMX-optimized applications 
running on an MMX PC were uneven com¬ 
pared to overall improvements delivered 
by the Pentium Pro* 

To gauge MMX performance improve¬ 
ment, BYTE ran Adobe Photoshop 4.0 
on five systems, including three PCs from 
Polywell ((800) 999-1278), one of which 
uses the newest Pentium processor (aka 
the P55C}, The Windows version of the 
new Photoshop takes advantage of the 
P55C’s MMX architecture. 

As noted previously in BYTE (see 
Enters the Multimedia Era,” July 1996), 
the P55C has 57 new instructions to accel¬ 
erate MMX-optimized applications* vid¬ 
eo, graphics, animation, and sound per¬ 
formance. However, the processor also 
provides 16 KB each for the primary in¬ 
struction and data caches, double that 
of previous Pentiums* Intel reckons that 
even current applications not optimized 
for MMX will see performance boosts of 
10 percent to 20 percent* Applications op¬ 
timized for MMX should see even better 
improvement than that, depending on 
how aggressively they have been tuned. 
Except for applications optimized for 
MMX, today*s Pentium Pro is still the per¬ 
formance champ for 32-bit or floating¬ 
point-intensive applications. 

Many multimedia and games develop¬ 
ers are optimizing for MMX, as are Ado¬ 
be competitors, such as Corel. BYTE saw 
impressive improvements in MMX-opti- 
mized 3-D applications and games, but, 
unlike Photoshop 4.0, those applications 
were in prerelease stage* 

Photoshop has long had what Adobe 


calls a “bottleneck architecture,” in which 
compute-intensive operations are isolat¬ 
ed* This approach allows developers of 
hardware accelerators or multiprocess¬ 
ing systems to write custom code to accel¬ 
erate time-consuming processes* Adobe*s 
claims that performance might jump two 
to six times with MMX processors made 
us wonder if Pentiums with MMX tech¬ 
nology will outperform a high-end Mac¬ 
intosh. Photoshop is often run on dedi¬ 
cated workstations on a network* Could 
an MMX Pentium outperform a high-end 
Macintosh? 


The answer: no. Although MMX deliv¬ 
ered dramatic performance in some op¬ 
erations (see the chart above), overall, a 
high-end Mac still beats an MMX Pen¬ 
tium. BYTE tested three 200-MHz systems 
from Polywell: a standard Pentium, an 
MMX Pentium, and a Pentium Pro. In 
addition, we tested Apple’s Power Mac 
9500/200 and a Cyrix P166H—^based PC* 
Using a hlgh-resoIution RGB image 
(8*17 MB), we copied the file to every 
system*s local hard drive and installed 
Photoshop. We repeated each test at least 
three times, reverting to the original or 
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undoing the operation each time, using 
Photoshop's internal timet, and taking 
the arithmetic mean of the results. The 
tests are as follows. 

Arbitrary Rotate, Sometimes used for 
squaring up scans and otherwise used as 
a special effect, arbitrary rotation uses 
floating-point calculations, which is why 
the Pentium Pro beat the P55 C in this test. 
We used 7 degrees clockwise. 

Unsharp Mask. To overcome the loss 
of apparent sharpness in printed half¬ 
tones, almost every image that passes 
through Photoshop has this filter apphed. 
We tested this with two settings: first with 
the default values (50 percent, radius of 
1 pixel, no threshold), and again with 
more-demanding custom values (50 per¬ 
cent, radius of 10 pixels, threshold of 5). 
While these values were excessive for the 
image under test, a radius of several pix¬ 
els and some threshold will normally be 
used in production. While most images 
need more than the default, the default 
test is one in which MMX really shines, 

Gaussian Blun This filter is often used 
to remove scanner artifacts and to throw 
distracting backgrounds out of focus. We 
used the default value of a 3-pixel radius. 
In this test, the MMX again beat all oth¬ 
er systems. 

RGB to CMYK. Normally the last step 
of every file being prepared for print. For 
this test, we used the default Photoshop 
color tables. The MMX chip had an advan¬ 
tage over the existing Pentium architec¬ 
ture, but it still fell behind the Mac, 

For most production Photoshop users, 
the custom Unsharp Mask filter is the 
most important test. This filter is used 
regularly, RGB-to-CMYK conversion and 
Arbitrary Rotate arc the next most impor¬ 
tant tests. 

Overall, even without weighting the 
results to reflect this, the high-end Mac¬ 
intosh system beats the MMX Pentium. 
But the MMX system ($2996 as tested) de¬ 
livered slightly better performance than 
the high-end ($4429 as configured) Mac 
in two tests. MMX definitely improves 
the performance of optimized applica¬ 
tions, and at a cost of $550 each (200-MHz 
version) for PC makers, the first MMX 
chips cost only $41 more than the current 
200-MHz Pentium chip. The jury is still 
out on other MMX applications. BYTE 
will test more MMX-optimized applica¬ 
tions in upcoming issues, but Photoshop 
4.0 portends higher-performing Win¬ 
dows programs to come, 

-G. Armour Van Horn 


geek mystique 


Internet by the Numbers 

More interesting numbers highlighting 

the internet's popularity, as compiled by 

Win Treese (treese@OpenlV)arket .corn): 

* Number of e-mail address entries per 
person on the MIT alumni contribution 
form: 2 

* Number of U-S. states publishing wanted 
lists of child-support offenders on the 
Internet: 7 

* Percentage of comics in the Boston 
Globe with Internet addresses: 

* Percentage of the first 20 ads appearing 
in the October 1996 issue of 
Scientific American that contain Web 
addresses: 75 

* Percentage of the first 20 ads appearing 


in the October 1996 issue of Scientific 
American that contain toll-free phone 
numbers: 70 

Wanted: Legacy Coders 

Legacy code returns as the latest fashion? 
The so-called year-ZOOO problem has 
created a need for COBOL programmers. 
Peter Ernst, a branch manager in Woburn, 
MassachusettsTor General Employment 
Enterprises, a Chicago-based technology 
search firm, confirms that his company 
will even recruit qualified programmers 
out of retirement. Comments Ernst: 
"We've primarily seen an increase in the 
need for contractors, but we've seen 
demand increase for fuli-time program¬ 
mers as well." 


office 97 Wins 
Best of Comdex 



Office 97, the newest version of Micro¬ 
soft's leading office suite for Windows 95, 
won BYTE's Best of Show award at the re¬ 
cent Fall Comdex '96 show. But although 
it took top honors, Microsoft was not 
alone among companies showing new 
products that are inno¬ 
vative or likely to signifi¬ 
cantly impact the micro- 
/ computer industry, 

most recent Com¬ 
dex may be remembered as 
the one in which products based on dig¬ 
ital videodisc (DVD) and universal seri¬ 
al bus (USB) arrived in full force. Other 
products that attracted a considerable 
amount of attention were new Win¬ 
dows CE-hased hand-helds, Java devel¬ 
opment tools and applications, and 
speech-recognition programs. 

in addition to winning Best of Show, 
Microsoft's (Redmond, WA, http://www 
.microsoft.com/office) Office 97 was also 
named Best AppHcation. It adds a wealth 
of new features to its popular desktop ap- 
pheations, plus the new Outlook e-mail/ 
personal manager/calendaring applica¬ 
tion. Finalists were Stratus’s (Marlbor¬ 
ough, MA, http ://www, stratus.com) Isis 
for Database-ODBC, a database compan¬ 
ion that adds continuous availability and 
protection against system crashes, and 
Corel's (Ottawa, Ontario, Canada, http:// 
WWW.Corel.com) Office for Java, a Java- 


based cross-platform application suite 
that’s slated to ship in the first quarter of 
this year. 

Best Technology winner was the Chi¬ 
nese speech recognition from the Lexi- 
cus Division of Motorola (Palo Alto, C A, 
http://www.mot.com/lexicus/). It deliv¬ 
ers continu ous voice diaation for people 
speaking the mandarin dialect; Moto¬ 
rola hopes to commercialize the technol¬ 
ogy in the first half of this year. The fi¬ 
nalists in this category were Microsoft’s 
Windows CE OS for hand-held comput¬ 
ers and the emerging DVD storage stan¬ 
dard from Hitachi, Philips, Pioneer, Sony, 
Time Warner, and Toshiba. 

Two new Web programs from one com¬ 
pany won the Best Web Produa category: 


Contents 


Improbable Research 

38 

Data-Warehouse Gotchas 

40 

Industrial-’Strength Internet 

36 

Save Money on Fax Bills 
34 

The Cost of Laptop Ownership 
32 
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Office 97's new print-preview features 
should save a few trees. 


Communicator and Constellation, from 
Netscape (Mountain View, CA, http://www 
.netscnpe.com). Communicator com¬ 
bines the latest Navigator browser (ver¬ 
sion 4.0) with e-mail, workgroup, and 
conferencing software and other com¬ 
ponents, while Constellation is a new 
cross-platform desktop environment that 
provides a new interface for customiz¬ 
ing and organizing information. Finalists 
were Vosaic, from Vosaic LLC {Chicago, 
IL, http://www.vosaic.com), which deliv¬ 
ers high-quality streaming MPEG video 
over the Internet, and Digital^ (Uttleton, 
MA, http://altavista.software.digital 
xom) AltaVista Search My Computer 
Private eXtension, a powerful search tool 
for desktop and Intranet applications that 
costs about $30. 

Wyse Technology's (San Jose, CA, 
http;//www.wysc.Gom) 200-MHz Strong 
Arm 110 CPU-based Winter m 4000 Scries 
Enhanced Network Computers, which 
support the new network-computing 
model and offer access to legacy hard¬ 
ware (and, soon, shared remote Windows 
applications), won for BestSystcm, Final¬ 
ists were the upgradable Archistrat 4s- 
NXS workstation, by The Panda Project 
(Boca Raton, FL, http://www.archistrat 
.com), and Madura, by FI at Connections 
(Fremont, CA, http://www.flatconnect 
.com), a system that crams a RISC pro¬ 
cessor, a 33.6-Kbps modem, RAM, ROM 
with a Java engine, and RSA security onto 
a PC Card. 

The winner for Best Laptop was Texas 
Instruments'' (Temple, TX, littp://www 


.ti.coin) 5.1-pound Extensa 900 Series 
Notebook, which provides top-of-the- 
iine features, such as an eight-speed CD- 
ROM, a 12.1 - or 11.3-inch display, and a 
Zoom video PC Card slot. The finalists 
were Fujitsu's (Milpitas, C/C hn:p://www 
.fujitsu-pc.com) ultralight Life Book 600 


Series and Apple Computer’s (Cuperti¬ 
no, CA,http://www .newton.apple.com/) 
cMate 300, a rugged 4-pound Newton 
OS-based portable designed for the edu¬ 
cation market. 

Best Hand-Held winner was Philips’ 
(Sunnyvale, CA, http://www.velol .com) 
Velo 1, a hand-held based on the new 
Windows CE OS with a built-in modem 
that delivers strong PC connectivity. The 
finalists were Hewlett-Packard’s (Palo 
Alto, CA, http://www.hp.com/handheld) 
new Palmtop PC for Windows CE, which 
offers a 640- by 240-pixel display that’s 
wider than that of other Windows CE 
devices, and the Apple Message Pad 2000, 
from The Information Appliance Divi¬ 
sion of Apple Computet (http://www 
.newton.apple.com/). The new Message- 
Pad boasts a powerful 160-MHz Strong- 
Arm processor. 

Symantec’s (Cupertino, CA, http:// 
www.symantec.com) Visual Cafe Pro, a 
visual rapid application tool for devel¬ 
oping applications and applets that con¬ 
nect to relational databases, won for Best 
Development Software. Finalists were 
Borland’s (Scotrs Valley, CA, hn:p://www 
.borland.com) Open J Builder*^Latte,” a 


future watch 

The Easiest Network Connection You’ll Ever Make 


New solutions that enable 
you to use your home'sexist- 
ing electrical AC wiring to 
connect computers, TVs, and 
other communications de¬ 
vices have arrived, and some vendors are 
predicting faster, Ethernet-likc speeds for 
1997. The idea is that instead of running 
new wires through your house to network 
a printer, TV, and/or modem, you connect 
these devices using transmitter/reeeiver 
combinations that plug into your electrical 
outlets. Then, to network a PC, TV, or print¬ 
er, you simply plug it into an AC outlet. 

El com Technologies (Malvern, PA. httpd/ 
www.eleomteeh.eom) already offers a range 
of products for connecting TVs, PCs. and 
other devices by sending signals over your 
home's AC wiring. Many of these products 
sell for $ 150 or less; for example, the com¬ 
pany's ezOnline System ($129) enables you 
to access a computer modem or fax/teie- 
phone line running at up to 33.6 Kbps from 
any room in the house without requiring 


additional telephone lines. 

Wyse Technology (San Jose. CA, http:// 
www.vi/yse.com) is working on even-faster 
AC network solutions. The company says 
that through compression techniques and 
by building a controller chip with improved 
algorithms that reduce noise rn electrical 
currents, it has built an adapter that sup¬ 
ports network connections that operate 
at about 100 Kbps through electrical out¬ 
lets, By the end of the year, Wyse hopes to 
achieve speeds of 10 Mbps. 

Wyse addresses security concerns with a 
scheme that requires security numbers for 
each authorized user. It isn't possible to send 
information across distributor transform¬ 
ers, so the current applications target the 
home and small office. Wyse's first prod¬ 
ucts in this category will work with the com¬ 
pany’s Winterm thin-client devices. Look 
for other announcements of this type as 
more companies deliver easy and inexpen¬ 
sive networked computing solutions to the 
home. -Jason K. Krause 
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(reArray™ Subsystem 

Single or dual Port Bypass Modules 


con 
FibreF 


Simplified cabling, no 
termination 

Works with leading FC-AL 
controllers, including Raidtec 
FibreRAiQTM-PCi 

^ 7 hot swap FC-AL drive bays, 3 hot 
swap fans, 3 hot swap n4-1 power 
suppiies 

• Rackabie/stackabie - up to 16 
Fib re Arrays per configuration 

* Environment Array Manager 
« RAIDmanLiTE management software 

FibreRAID™-PCI 

' 4000 i/Os per second 

• 112 Drives-l TERABYTE per controiier 
RAiD 0,1,10,3,5,6 - definable parity 
Copper GLM Std, Fibre Optic Optionai 

• 8-128 MB Cache 

' Giobai, dedicated, pooled spares 
* RaidMAN administration software 
' RAIDWizard™ dynamic reconfiguration 

• Windows NT, Netware, UNIX, Mac OS 


Raidtec Fibre 
Channel leaves 
other data 
transfer 
technologies in 
the dust«. 


» Up to 200MB per second 
data transfer-over 5 
times SCSI 


» Up to a Terabyte 
with a single FC-AL 
Controller 


) Less than 50VMB 

‘ Perfect for high data 
availability applications. 
Including: video, 
imaging, Inter/Intranet 
sites, medical, & disaster 
avoidance 


Picture your productivity gains 
from 200 MB/second data transfer 
in a loop that supports SCSI, RAID, 
and multiple virtual concurrent 
arrays up to 30 meters apartl 
Raidtec Fibre Channel products 
now include FibreRAlD'^^ 
Controllers and FibreArray™ 
Enclosures* Easily configure them 
for servers, racks or desktops. Call 
Raidtec, your logical next stop for: 
bulletproof Fibre solutions, 100% 
data uptime and data availability 
for up to a Terabyte data storage. 


CORPORA 

Internet: http://www.raidtec.co 

Circle 1 78 on Inquiry Card (RES 


Raidtec Corporation (USA) 

lOS-C Hembree Park Drive 
Roswell, GA 30076 

Tel. 770-664-6066 
Fax. 770-6646166 
eMail: raidtec@raidtec.corn 


Raidtec Corporation (Europe) 

Glen Mervyn Home, Glanmiie 
Cork, Ireland 

Tel. 353-21-821454 
Fax. 353-21-821654 
eMail: raidtec@glenin.ie 
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visual Java development tool, and Bor- 
land'^sC'f + Builder'Tbony,” a C+-f- RAD 
development tooL 

Play, Inc/s (Rancho Cordova, CA, 
http: f/www, pi ay. com/}, Tri nity PC-based 
video-production system for broadcast- 
quality production won for Best Multi- 
media Hardware, Finalists were miro's 
(Palo Alto, CA, http://www,miroxom) 
miroVideo DVl 00, which directly accepts 
digital camera output, and Ricoh’s (West 
Caldwell, NJ, http:// www.ricohcpg.com) 
RDC-2 digital camera, which sports an 
optional LCD viewer and records sound 
as well as video* 

In the Best Multimedia Software cate¬ 
gory, Apple’s QuickDraw 3D 1.5 won due 
to its cross-platform nature and ability to 



TPs Extensa notebook packs many 
features into a 5J-pound package. 

support multiple renderings from the 
same 3-D model Finalists were Voice Pi¬ 
lot Technologies’ (Miami, FL,dslach@ibm 
.net) Voice Pilot for Windows 95 voice- 
command and dictation program and 
MCI Software’s (htrp://www.mgisoft 
.com) MG I Video Wave, a consumer-lev¬ 
el video-editing application* 

The award in the Best Connectivity 
Hardware category went to Xircom’s 
(Til ou sand Oaks, CA, hn:p://www.xircom 
.com) CardBus Ethernet 10/100 Adapter, 
a 32-bit CardBus 10-/ 100-Mbps Ether¬ 
net adapter, Finalists were Cardinal Tech¬ 
no logics’ (Lancaster, PA, http://www 
.cardtech.com) 5210-Cardiual Upgrad¬ 
able Modem, which is ISDN- and 56- 
Kbps-ready, and CNF’s (Morgan Town, 
CA, http://www.cnfinc.com) Digitari Uni¬ 
versal Dockstation for Notebooks, which 
provides connectivity for notebook com¬ 
puters from a variety of vendors. 

Winner of the Best Connectivity Soft¬ 
ware award was IBM’s (Armonk, NY, 
http ://www.hursley.ibm.com) MQSeries 
commercial messaging middleware. 


Bug o(f the Month 


Unhinged 

A laptop's case hinges on two thin pieces- 
literally and, at times, figuratively. For In¬ 
stance, my ThinkPad’s hinges snapped when 
I tried to use it after a hiatus of six months; 
another BYTE reader's laptop broke three 
times In two years; and many palmtop users 
are complainmg on Usenet 

Jim Carroll of Computer Hut’s service cen¬ 
ter in Nashua, New Hampshire, says broken 
hinges are a com mon problem In many ven¬ 
dors’ portable computers. "It happens with 
all brands, including Compaq, IBM, and To¬ 
shiba," he explains* ’The binges are the first 
things to go*" Carroll attributes the prob¬ 
lems to regular use, abuse, and sometimes 
even shoddy design* 

In normal nse, accumulated dust can im¬ 
pede hinges to the point where the plastic 
easing breaks* Subsequently, tiny screws are 
free to rattle around and short out the elec¬ 
tronics. Carroll says that when major elec* 
trical components go on the frit£, it might 
actually be more practical to replace a lap¬ 
top than to repair it. Once you notice the 
hinges getting tight, seek service right away, 
he advises. A preventive lubrication now can 
prevent big headaches later. 

The hinges’ smalt size makes them partic¬ 
ularly vulnerable to damage from abuse or 
constant use. Things to avoid include clos¬ 
ing the laptop’s lid on a writing utensil, over- 


zealously snapping the case open and shut, 
carrying the laptop by the Lid with the case 
hanging open, and spilling a drink on the 
laptop. 

In addition to complaints about laptop 
hinges in general on Usenet, we found hinge- 
pro blem-re I ated postings from Psion 3A and 
Siena laptop owners. But Psion representa- 



Broken hinges left this ThinkPad 
flat on its back. 


tives reckon that less than 1 percent of Psion 
repairjobs are for broken hinges. Rich Bran- 
deis, Psion operations supervisor, says that 
"many of those customers admit to having 
bent tbe hinges themselves." 

An IBM spokeswoman says the current 
ThinkPad hinges are problem free. In any 
case, be nice to your portable's binges: like 
you. they're probably under a lot of stress, 
-Selinda Chiquoine 
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which provides reliable data transfer 
between distributed applications* Final¬ 
ists were N ter prise, from Exodus Tech- 
nologies (Bellevue, WA, http://www 
.exodustech.com), which delivers NT and 
Unix applications on a Unix workstation, 
and Sequel Technologies’ (Bellevue, WA, 
lin:p://www*scqueitech.com) Sequel Net 



Xircom’s Ethernet 10/100 Adapter 
supports the 32-hit CardBus standard. 


Access Manager, which enables net¬ 
work administrators to manage their In¬ 
ternet usage. 

Octopus Technologies’ (Yard ley, PA, 
http ://www.octopustech.com) Octopus 
for Windows TsTT, which offers real-time 
server and data protection, won for Best 
Utility* The finalists were Acceleration 
Software International’s (Seattle, WA, 
http ://www.accelerationsw*com) Super- 
fassst Windows acceleration software and 
Trend Micro’s (Cupertino, CA, http:// 
www.anTivirus.com) ScanMail antivirus 
program for Microsoft Exchange Server. 

Best Peripheral winner was Seagate’s 
(Scotts Valley, CA, http://www.seagate 
.com) fast Cheetah hard drive. Peripher¬ 
al finalists were Views onic’s (Walnut, CA, 
http://www.ViewSonic .com) PV140 View- 
Panel, a 14-inch active-matrix LCD mon¬ 
itor, and Delorme’s (Freeport, ME, http:// 
www.delorme .com) spiffy Trip mate GPS 
receiver/software bundle* 
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To CALL IT A “Lightweight” Would Be A Big Mistake. 
Kingston’s Data Express de90. 

The Low-Cost alternative for Reliable Removable Storage. 



What makes a storage subsystem tough? Is it the fuaterials 
used? Superior design? 100% testing? Sure, It's all of that, 
and especially the company that stands behind in Kingston® 
engineers took their same rugged, removable drive 
enclosures and gave them a metaUshielded 
plastic housing. The result? The toughest 
little subsystem ever to be called a “lightweight'! 

The Data Express'" DE90 still provides the superior cooling and 
reliability ycuVe come to expect from Kingston. Its cam-^assisted, 
carriet'eject feature allows for the smooth removal and insertion of 


For more information call the Kingston at (88S) 435-5439 



the carrier tens of thousands of times. Plus, it still mixes and matches 
beautifully with Kingston's other nigged Data Silo'" external 
expansion chassis. And, since it’s Kingston made, it’s backed with 
the industry's best service and support; including 
a generous 7-year warranty. 

j Ask about the DE90 by calling a 

^ Kingston storage representative toll-free at 

(888) 435-5439. Because in the 
world of data storage, tough is a 
Kingston thing. 
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I Parts Prices: Laptop vs. Desktop 

i 

j; You'll pay more ior laptop parts. 


1 Notebook 

1 

Screen 

Motherboard 

Hard Drive 

j AcerNote Lig ht 35 9 

$1300 

$900 

$250 

^ Compaq LTE 5250 

$1400 

$1300 

$250 

1BM ThinkPad 760ELD 

$1000 

$1150 

$250 

j Tl Extensa 570CD 

$1500 

$1000 

$250 

Desktop PC 

$235 

$350 

$185 


Laptop price source: Gompirter Services of America. Desktop parts prices shown are averaged 
from a variety of vendors for a 14-inch monitor, a 120'M Hz Pentium, and a 1.08-GB hard drive. All 
prices are subject to charge. 


Pricey Portable 
Repairs to Stay 

Mobile computer users have always paid 
a premium for the convenience of note¬ 
book computers, trading the benefits of 
mobility for an expensive technology 
that’s usually one step behind the current 
generation of desktop computers in terms 
of features and performance. But many 
users don’t realize that they also pay a pre¬ 
mium for maintenance, with high costs 
for repairs and suppon. 

Supporting a mobile work force is gen¬ 
erally harder than supporting desktop 
workers, according to Dick Caro, senior 
consultant for Arthur D. Little. One rea¬ 
son is that mobile users often must oper¬ 
ate in three different modes: connected 
to a network while in the office, com¬ 
municating with the office from a hotel, 
and isolated in an airplane. “Those three 
environments need the right procedures 
and support files to allow for those dif¬ 
ferent modes of operation,” he explains. 
Furthermore, new generations of “cycle¬ 
eating software” accelerate notebook ob¬ 
solescence. 

Higher parts prices, more proprietary 


parts, and a higher failure rate all com¬ 
bine to raise the overall maintenance 
costs for notebook computers. “You have 
more repair events for a laptop comput¬ 
er versus a desktop machine,” says Greg 
Longtine, vice president of Operations 
at Computer Services of America (Man¬ 
chester, NH), a service management com¬ 
pany that repairs portables. “The mean 
time between failure is about half that 
of desktop computers due to the mobil¬ 
ity issue. When you’re putting a notebook 
computer into a suitcase, that has a pro¬ 
found impact on repairs.” 

And when you need repairs, you’ll pay 


more. Longtine estimates that overall, 
pans for notebook computers cost 20 per¬ 
cent to 30 percent more per repair than 
parts for desktops. And that doesn’t in¬ 
clude the screen, which can cost $ 1100 or 
more to repair in an active-matrix design. 
Vendors also charge a premium for "gen¬ 
uine” replacement parts. 

The most common sites for notebook 
failures include the screen, hard drive, 
and main logic board, according to Long¬ 
tine; the motherboard is vulnerable due 
to constant device connection and dis¬ 
connection, which take their toll. Other 
failure points include the keyboard, flop¬ 
py drive, case hinges, pointing devices, 
modular drive bays, and PC Card slots. 

Notebook users tend to need fast turn¬ 
around, and your local reseller or service 
provider probably can’t handle notebook 
repairs. Because such repairs can take up 
to several weeks, Longtine recommends 
buying the vendor’s extended warranty 
when available. The better programs in¬ 
clude a loaner machine. 

Don’t expect these costs to change any¬ 
time soon. “Costs [to repair notebooks] 
will always be more expensive than for 
desktops,” says Longtine. “Prices will 
come down, but they’ll always be more 
than they are in the desktop market.” 

Nonetheless, notebook computers 
make good economic sense for people 
who require computing power on the 
road. So, if you need a notebook com¬ 
puter, what does a service expert recom¬ 
mend? Says Longtine: “1 would buy an 
NEC [ Versa] or IBM [ThinkPad].” An¬ 
other option: Ruggedized notebooks, 
offered by vendors such as Badger (Tam¬ 
pa, FL), fieldworks (Eden Prairie, MN), 
Itronix (Spokane, WA), and others, can 
reduce failures due to accidents or care- 


Survey 


Reluctant and Leery of Filing Electronically 

T his month's survey Indicates that although users like the effidencyi accuracy* and flexibility 
of tax-preparation software, they prefer to mall their returns the old-fashioned way instead of 
fiting them via modenn to an intermediary. Users offered numerous reasons for their reluctance to 
file taxes electronically, Including concerns over lack of security and the $14.95 filing fee in the 
U.S. The vast majority of users who will file electronjeaHy said they do so to get their refund faster. 
Users who have to pay expressed no great desire to send that money to the government more quick¬ 
ly. More on this next month. 


Will You... 

... use tax software again this year? 


... file your taxes electronically? 




Most respondents who already use tax 
software will do so again In 19dT. 


I No 


But most users are still reluctant 
to send thoir returns electronically. 

No answer 


L 


J less use. 


-Rob Mitchell 
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**They thought my new Multipath' 
Back-Ups'^ Office” was just a big surge 
suppressor - then the lights went out.*’ 
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At last* a safe place to p^ug everything: Multipath Back-UPS Office for workstations* PC’s and peripherals 


I Facing the darkness is h.ird, but inevitable: You have a 

“ “ ' better chance of winning the lottery than of escaping 
pfjwer pmbleim: Thcy^rt the 
single largest cause of computer 
data loss and hardware damage. 

Back-UPS Office provides reliable 
power for your entire system. 

Instantaneous battery backup ensures 
iitiintemjpicd operation of your CPU, 
monitor and an external storage device. 

FuJl-liiDe surge suppression and site-wiring 
fault protection spreads a true Multipath'^ 
safety net under any rcnialning integrated 
peripherals, like modems, printei^ faxes 
and phone systems. Back-UPS Office abo 
provides convenient flIockSafe™ outlet 
spacing to handle all size plugs - even 
large block trausfticnrvtirs. 


Unique Multipath protection keeps 
your PC and data safe 

Plugging a phone line into your conv 
piiler doubles your vulnerability to power 

problems^ add any peripheral, and it 
triples. Even if your AC power-tine is 
shielded, when a surge hits an unprotect¬ 
ed pertphcml, it can blaac down serial 
K . and data lines, 

OfjluV uvnfKKt , 

iratBito «M% « daiklBf^ 300 tOaSt yOUt 

*H( expensive PC. 


Mukipath~ MeamTo^ l^iwer Pnitection 



Mulriplc peripherals and data tines to and from your system are 
vital, but dangerous. Without them, you canV do your job, Howeveti if 
a power sag makes your modon drop die 
line while you’re downloading from the 
Inremer, or locks your keyboard before 
you’ve saved work, you lose time, rntmey 
and spend another late night at the office 
to meet your deadline. 

Eaek-UPS Office protects your 
entire system 

Until now, protection for your endte 
system required several devices. But multi- 
device protection can leave you vulnerable 
to line nobe and unwanted data glitches cre¬ 
ated by the votcage differennaJ berWri out¬ 
let, These glitches are prevented whh the 
BackTJPS Offioe common vobge reference. 

liadt UK Office 
means true 
htuliipaih’“ protec¬ 
tion, clean, 
power to eveiy 

periphimil, and inaimt bunoy backup to keep 
your cumpget^ system and CK frmi ctash^ It 
means protection for Its by inttgrating the scciaii- 
tyofa surgpsuppna&of with diepowerofa UPS. 
guaranty up to 



'Batf-tiPS Oflfce fsj a aimfr 
Jit l&f ChB imdtjg(^Kkixieat- 
amfulinf mortxi onf 
gwxml doJ^ 

Ikua" 

-Comptreer ftotetlw News 
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AMERICAN ROWER CONVERSION 
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57 Varieties of 
Internet Faxing 

The total expenditure by Fortune 500 com¬ 
panies on international faxing is around 
$15 million per year, which accounts for 
41 percent of those companies' telephone 
bills, according to a 1996 Gallup/Pttney 
Bowes survey. Meanwhilcj options for 
routing international faxes over the Inter¬ 
net rather than via more expensive phone 
lines continue to increase. 

The Logiphone Group (Ra'ananna, 
Israel, +972 9 914360) has won the race 
to announce the first global Internet fax 
service that doesn't require users to have 
an Internet connection* Using PassaFax 
hardware developed by RadLinx (Tel 
Aviv, Israel, http://www.radlinx*rad*co 
.il), Logiphone is establishing a world¬ 
wide network that will eventually encom¬ 
pass 40 countries* PassaFax clients will 
pay $35 a month, plus local phone charges 
to connea to the Logiphone access num¬ 
ber, to send international faxes* 

Subscribers attach a PassaFax auto- 
dialer CO their fax machine or computer 
and send faxes as usual. Local faxes are 
transmitted over regular telephone lines, 
but long-distance and international fax¬ 
es arc automatically routed to a local In¬ 
ternet service provider (ISP)* 

From there, PassaFax hardware sends 
the message over the Internet to the Pas- 
saFax-equipped remote ISP in the desti¬ 
nation city, where the data is converted 
back to a fax. The destination number is 
encapsulated in the header of the IP trans¬ 
mission. During the IP handshake be¬ 
tween the two PassaFaxes, the destina¬ 
tion number is transferred and analysed 
to remove international dialing codes and 
tum the transmission into a local call. The 
fax is then forwarded over regular phone 
lines, for which the user is also billed. 

Logiphone’s rivals are ally ing with ISPs 
in many countries so they can offer Inter¬ 
net faxing to subscribers* I-Fax, lamiched 
in May by Arel (Yavne, Israel, http:// 
www*arel*co.il), and IP/FaxRouter, from 
Brooktrour Technology (Needham, MA, 
http://www .brooktrout.com/), launched 
in June, both operate in a way similar to 
RadLinx's PassaFax’s* 1-Fax and IP/Fax¬ 
Router combine routing hardware with 
management software that monitors 
usage and™for ISPs’—generates client- 
bill i n g i nvoices. Arel has signed an agree- 


Beck Reviewi 


Peris of Wisdom 

A lthough Peri b, the much-evolved ver¬ 
sion of the ubiquitous scripting [an- 
guage, has been available for over two 
years, books about it are scarce* Up to now, 
if you wanted to use Perl 5‘s new advanced 
features, including compound structures, 
object-oriented abilities, dynamically linked 
modules and extensions, and improved vari¬ 
able scoping, you had to grovel through Perl 
5’s technical documentation with your Perl 
4 book also open by your side. 

Two books that now 
help fill this void are Perl 
5 interactive Coarse, 
by Jon Orwant, and 
Programming Perl- 
Second Edition, by 
Wall, Christiansen, and 
Schwartz. These two 
books are radically dif¬ 
ferent in style* 

Each of the 1 4 chap¬ 
ters in Or want’s book 
has eight ‘'sessions^ 
each one ending in a 
four-question multiple- 
choice quiz and an exercise. 

Each chapter has its own 
quiz and exercises as well. 

This book is rigidly orga¬ 
nized. The author wrote it 
for the reader who prefers 
to learn in a classroom rath¬ 
er than in a lab or in the real world. He as¬ 
sumes the reader has little or no program¬ 
ming experiencei yet he covers even the 
advanced features of dynamic linking, C 
functions and libraries as extensions to Pferf, 
and Perl as an extension to C programs. 

Orwant knows his material: He uses Perl 
in his work at MIT's Media Lab and is the 
editor of the Peri Journal. But the book's 
weaknesses (i.e., the approach that favors 
classroom lessons over reat-worfd ones) 
are due to the restrictions, planning, and 
editing inflicted by the publisher. 

Like other books by O'Reilly & Asso¬ 
ciates, Programming Peri-2nd Edition fea- 
turesan engraving of an animal on its cov¬ 
er. The definitive reference to the Perl 4 pro¬ 
gramming language is affectionately known 
as the “Camel Book" The second edition, 

Perl 5 Interactive Course 

by Jon Onwant; Waite Group Press; 

ISBN 1-57169-064-6: 

$49.99 


although its content and list of authors are 
considarabty expanded from the first edi¬ 
tion, still sports an image of a camel on the 
cover. 

The new edition includes revisions to the 
firs! one, plus it adds almost 200 pages that 
cover Perl 5. The new edition is reorganized 
appropriately for Perl 5, \Mnich is itself a total 
rewrite and reorganization of Peri 4 that 
maintains almost perfect backward com¬ 
patibility* 

The primary author of Programming 
Peri-2nd Edition is also the primary archt^ 
tect and programmer of 
Perl, Larry Wall, His writing 
is I oaded with a refresh in g ■ 
ly wry humor and a sense 
of companionship with his 
readers. Wall’s coauthor 
Tom Christiansen has 
been lecturing about 
and teaching Perl since 
its early days: whan 
Perl 5 arrived, he was 
the bard of its new abil¬ 
ity to do compound 
structures and deref¬ 
erencing of variables. 
Randal L. Schwartz, 
who contributed much 
of the work in putting 
together the first edi^ 
lion, also assisted with 
the editing and man¬ 
agement of this edition. 

The Perl b distribution comes with a con¬ 
siderable amount of documentation In the 
clever form of Perl Online Documentation 
(POD), a code-embeddable markup lan¬ 
guage that you can use to generate Hyper¬ 
text Markup Language (HTML), PostScript, 
and plain-text output. From now on, POD 
will be the definitive documentation for Perl, 
since it's updated with new revisions and 
additions to Peri. The second-edition Camel 
Book merges these documents with the 
first-edition text and also adds a welcome 
dose of humor and organization, as well as 
examples* 

The only fault with this book is that the 
examples may be too clever for the average 
Perl programmer. Otherwise, the Camel 
Book reigns again as the definitive text 
on Perl. -Ben Smith 

Programming Perl-2nd Edition 

by Larry Wall, Tom Chriatlansen, and Randal 
L Schwartz; O'Reilly & Aesoebtes; 

ISBN 1 -56592 149-6: $39.95 
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The next generation of Java Development tools is here now! 


E icrCedc's incredible Flash 
mpLler lets you see the 
results of code changes 
immediately and. *^work at the 
race you chink'’. Forget about 
losing your train of thought 
waiting for your application to 
Loath No wonder programmers 
can improve their pn^uctivity 
by up to 5 tunes in comparision 
to tmditional ‘‘ediCt load, run, 
pest" development environments! 


5x increase in 
Developer productivity 


Why crank out endless lines of 
code when SuperCede can get 
the job done with just a mouse- 
click or two? As you'll quickly 
discover, wc put all kinds of 
RAD pnaducrivity at your 
fmgiertips. For example, our 
graphical Form Editor lets you 
create your user interface using 
a drag-and-drop palette of 
standard Java controls while 
simultaneously generating all 
the Java application code. It’s 
that simplel 


C/C++ interoperabil 


With SuperCede, you can 
leverage your iovcstuient in 
acisting C/C++ Ubraries. Other 
Java development environments 
require cornplex code and 
brid^ng algorithms to Unk 
C/C++ libraries into your Java 
application. SuperCede is so 
simple chat you just create your 
Java method and implement it 
in C++, It's that easy 


Avoilobie af- laading ratailar$ including? 







SuperCede’s Flash Compiler 
generates your choice or either 
Java platform-independent 
applets or Wintel 32'bit madime 
code applications. The results? 
Standi Java applets that rttn 
cross platform or stand-alone 
Java applications that run at C++ 
levels of performance. 


519^6 AiynwUii! Cofponoltefl. All liigM? ReWfYed- Aiyrndrijc is regislened IrqUenwci and iKe AsymefriK Jogq, Fkish Compiter, 
ind Supar^Bck Imdaran+s of Asymetrix Corpordlkm. Asymolil’X u raglslated In ifw JSA and irr carlain ot(w countri*]. lova ^ 
I irodemafk of Sun Microsyststnj, Inc, Alf other pfoduci and/or company nomes are the properly of their respective cwmers. 



Advanced debugging 
facilities 


No other development 
environmmenc offers such a 
comprehensive and. interactive 
debugger as SuperCede Java 
Edition. With SuperCede, you 
can examine problems, modify 
source code, update your 
program, and then use the 
BackTrack feature to pop up the 
stack, and continue running — 
all without restarting the 
application. Now that’s cooler 
than RAD! 


u 

ASYMETRIX 

wwwdsymetm.tom 

Noflh Amedeo: S004484542; Dept, Bl 
206462^501 

Circle 1 64 on Inquiry Card 
(DEVELOPERS: 165). 
























ment with EUNet, one of the largest 
pan-European ISPs, and has installations 
in the U.S. and the U.K. Brooktrout is ini¬ 
tially focusing on intracompany faxing. 

For those who don't want—or need— 


to use a fax machine, several companies 
offer Windows-based software solutions 
to cut your phone bills. Fax Storm Desk¬ 
top, from NetCentric (Cambridge, MA, 
http ://www.netcentric.comy), and Inter¬ 


net Fax Exchange, from NetXchange 
Communications (Migdal Ha'Emeq, 
Israel, http://www.ntxc.com), were both 
launched in 1996. In October, Open Port 
(Chicago, IL, http ://www openpon.com) 
announced Harmony ISP. All three prod¬ 
ucts, which remain transparent to the 
user, allow corporations to exploit their 
Internet connections. 

NetCentric’s FaxStorm is based on the 
company's POPwarc technology, soft¬ 
ware that runs at the point of presence 
(POP), where phone line meets Internet 
connection at the ISP's operations center. 
From the desktop, FaxStorm compress¬ 
es, encrypts, and transmits faxes to a POP- 
ware server, which routes the fax over the 
Internet to the POl^vare server closest to 
its final destination. 

NetCentric has allied with Concentric 
Network Corp., a U.S.-based ISP cover¬ 
ing both the U.S. and Canada that has 
offered an Internet faxing service since 
last August 

Similarly, NetXchange has developed 
a simple fax-transport protocol, called 
SFTP, that lets a company's network serv¬ 
ers manage faxes by acting like switches. 
The company's Internet Xchange for Fax 
software determines the most cost-effec¬ 
tive delivery route^via telephone lines, 
private LANs, or the Internet. 

The newest version, specifically tai¬ 
lored to the ISP, has already been acquired 
by ISPs and telecommunications firms in 
several countries. AimQucst, a consor¬ 
tium of worldwide ISPs and telecommu¬ 
nications companies covering the U.S., 
Europe, and the Far East, is to establish a 
global fax network for its members using 
NetX change's tcchoolog). 

Open Port's Harmony also incorpo¬ 
rates a least-cost routing facility for cor¬ 
porate faxing, and the company offers 
Harmony ISP to ISPs, At press time, no in¬ 
formation was available as to how many 
ISPs were using Open Port's technology, 
but a company spokesperson said to ex¬ 
pect an announcement this year. 

The success of these various solutions 
will depend in part on their ability to 
attract a large global network of ISPs so 
that users aren't limited in the number 
of destinations they can send faxes to. 
Choosing from among the various op¬ 
tions offered depends on your particu¬ 
lar circumstances, either as a business user 
or a home user. The good news is that a 
wealth of solutions are emerging to low¬ 
er your telephone bill -Tania Hershman 


Datapro Report 


Shouldier Biggef f ^ I 
Network Burden 

D evelopments rn the Internet service provider (ISP) marketplace will continue tc unfold 
at a lightning pace over the next year. The activities of major service providers have 
centered around fourareas: expanding the geographic reach of ISPs’ Internet backbones, 
upgrading backbone capacity delivering enhanced levels of service performance, and 
adding new services, including Web-site design, Web hosting, and content creation. 

Better backbones are already needed. Mean white, demand for bandwidth might increase 
as on-line services, such as America Online, Prodigy, and Microsoft Network offer flat-pric¬ 
ing schemes (sea thetabte below). 

A snapshot of activities in 1996 and proposed activities for 1997 highlight how the ma¬ 
jor ISPs are positioning themselves to offer value-added services for bus!nesses: 

Concert. At first, this was an international joint venture between Washington, D.Q-based 
MCI and London-based British Telecommunications (BT) to offer virtual network services. 
But MCI and BT will now merge and form a new company called Concert pic. Plans include 
expansion of the companies' Internet networks to include 20 Internet superhubs around the 
world. Concert will provide ISPs, telecommunications carriers, and businesses with 
Intemiet/intranet transport and access services on an international basis. 

Pac/f/c Giobaf A/efwork IBM (Armonk NY) will inslatl high-speed links be¬ 

tween its internationai backbone and the network of Pacific Bell (San Francisco). 

Cable & Wireless. This Vienna, Virginia-based interexchange carrier will add Web ser¬ 
vices. such as home-page design and hosting services, to Net Worth, the company’s Internet 
product package, and expand its number of network-access points worldwide, 

Internet Thruway. Northern Telecom (Raleigh, NC) is working to transfer data and Internet 
connections of long duration from the traditional voice network to a packet /cel I -switched 
data network. Thru way consists of adjunct switches that work with a telephone central of¬ 
fice to alleviate the strain of Internet traffic on the public-switched telephone network. 


Consumer time on-line should increase due to flat pricing schemes. 


Service Initial cost per month 

America Online $19.95 (unlimited) 


CompuServe 

Microsoft 

Network 

Prodigy 


$9.95 for 5 hours 
$24.95 for 20 hours 

$6.95 for 5 hours 
$19.95 (unlimited) 

$19.95 (unlimited) 


Additional hours 

Does not apply 

$2.95 per hour 
$1.95 per hour 

$2.50 per hour 
Does not apply 

Does not apply 


Free trial period 

15 hours; $2.96 for 
additional hours 

1 0 hours; $2.95 for 
additional hours 

30 days 
First month 


DiamQnd.Net. The St. Louis-based Diamond.Net is constructing a private, managed 
fiber-optic and satellite network using asynchronous transfer mode (ATM) and SONET/ 
SDH technology to accommodate the demands of a new generation of network services. 

MFSf UUNET ^nd the World. MFS (Omaha, NE) had barely finished announcing that 
it would acquire U UN ET when it revealed plans to merge with WorldCom (Jackson, MS). 
The plan for MFS and U U NET was to leverage MFS's extensive fiber facilities with UUNETs 
line of Internet products and services to offer businesses a range of Internet-access services, 
Now, with the addition of WorldCom, the combined company wili offer local, long-distance^ 
and Internet services. 

Michael Smith is lead analyst, network services, at the Datapro Information Services Group. For 
mare information about the futtreport,.catl (609) 764-0100 or contact http://www.datapro.com. 


36 BYTE FEBRUARY 1997 











WE FINALLY MADE A WORKSTATION 

just like 


We finally made a workstation just 
as practical, reliable, and affordable 


e V e r y o n 


as everyone etse’s. ’ oi 

$7,495 

With one minor mips nsooa iaomh* processor 

33>bft double-buffered graphics 

exception: it’s better. «»■'-''-»« t«tur= mapping 

^ Image processing engine 

Video compression engine 

Introducing TTie i Web-i meg rated user environ ment 


only workstation that 
can combine industry- 
leading CPU and 


«4MB ECC SDRAM 
2GB SCSI sfitem disk 
17" monitort 12811x11140 
I OOBaseTXn OBaseT Ethernet 
CO-ROM 




SUiconGraphics 

Computer Systsms 


graphics performance with 
breakthrough video and 
imaging capabilities. Why? 
Because 02 is the only work¬ 
station based on an innovative 
Unified Memory Architecture. 
02 comes standard with the MIPS® R500Q™ 
chip, and is also available with the much 
more powerful MIPS'^ RIOGOO"^ CPU. Best 
of ail, 02 is designed to be an extrovert. 


e els e’s. 


Every 02 machine comes standard with 
a fall set of web-authoring tools as well as 
a personal web server. So as soon as 
you plug it in, you can communicate 
your ideas to anyone, anywhere, on any 
computer. If you want the performance of 
a workstation combined with the power of 
the web, took for 02. It isn’t hard to find. 
For more information, visit our Web site 
or call 800.636.8184 Dept. LS0055. 


www45gi.corri/0 2 


^ [W6 Sllicnn Cr^htciy bc, Al rigbc reserved, ^icati tnd che SlUcon Grephici IpgQ are r^gBuerad mdemarka, d, and are 6^de^wks, 

lofSfccn Gimlet MIPS«idthe MB’S RISC Cerrifted Ptawa- le^ aft tT*h™ria,WKl RlOfflW and ftSOOO pf Ml|^T«hni^^ Inc. 
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cd-rcm review 


Ode to a Grecian Disc 

Perseus 2.0, an industrial-strength inter- 
active guide to ancient Greek cuiture- 
from its archaic period to the era of Al¬ 
exander the Great-lives up to its title of 
Comprehensive Edition. The CD-ROM 
offers four discs, containing 25,000 im¬ 
ages of vases, sculpture, architecture, and 
sites. It also contains a hypertext cbro- 
notogical history, an encyclopedia of his¬ 
torical and mythologicai characters and 
places, the complete works of 31 ancient 
Greek authors (displayed in both English 
and Greek), and other resources. By us¬ 
ing the included maps, encyclopedia, and 
history references, you can completely im¬ 
merse yourself in the era. 

But while you shouldn't judge a CD 
solely by its interface, Perseus's leaves 
you with a poor impression of the work 
The encyclopedia, along with most of the 
navigational aids, collected texts, and cat¬ 
alogs, and are in black and white. Fortu¬ 
nately, other parts of the CD-ROM sup- 

TqbIi Fgni Stilt Ptrttut HHtv t 



Perseus's interface combines 
black and white with color. 

port color, such as the scanned images 
of vases and sculptures. 

However, Perseus also has the annoy¬ 
ing habit of making windows disappear: 
Clicking on the Tools and References 
icon makes the Gateway window (whose 
icons steer you to texts, maps, and other 
so urce mate rial) van rsh, makl ng it drff I cult 
t o p ick u p inform at (on fro m th e ency c lo- I 
pedia and use it to locate a passage in 
the text. Perse a us offers a treasure trove 
of information, but its clumsy interfaGe 
makes you feel like Indiana Jones on a dig, 
looking for clues among the rubble. 

-Tom Thompson 

Perseus 2.0, Yale University Press, 

New Haven, CT, (203) 432-0960: 
fax; (203)432-0940 
Comprehensive Edition, $350: 

Concise Edition. $150 


Advances and Retreats 
in Computing 


The Security 
of Imaginary Numbers 

T he government’s paranormal R&D efforts 
have resulted in a commercial sptn-off. 
Get ready for a truly foolproof data-security 
protocol called PGP-Y, which stands for 
Pretty Good Parapsychology. 

The mechanism is simple. You imagine 
that you’ve transmitted data to someone; that 
person then imagines that he or she has 
received that datsu Using PGP-Y, any type of 
information can be transmitted over the Inter- 
net with complete 
A security. 

H data is transmitted 

A the nel- 

n vvork-so h ig h t h at it 

actually frave! s above 
^ ^ the network. The data is 
also transmitted telepathically. For those who 
mistrust electronic funds, there's also a 
scheme for transmitting cash and gold plate 
telekinetically, but that won't be commercial- 
ized until sometime in the future, 


Net Abuse; Announcing 
Project Whacko 

O n some days, the surge of unsolic¬ 
ited junk mail inflicted on e-mail 
users everywhere see ms to reach epic 
proportions. Some of it comes from 
banditos who use fake sending 
addresses that are difficult to trace. 
Inspired by such incidents, we 
announce the creation of Project 
Whacko, an ongoing research effort to 
induce eJectroniclunk mailers to whack 
themselves out of existence. We will 
publish and disseminate the best tech¬ 
niques users come up with. 

Here are the principles of Project 
Whacko: 

1) The goal of Project Whadco Is to 
prune the population of indiscriminate 
Junk-mailers. 

2) Project Whacko sdiernes will use 
Judo/JuJitsu principles to redirect the 
evil actions of electronic-Junk-mailers 
back to the putrid perpetrators. 

3) Project Whacko schemes will 
themselves never involve the sen ding 


of indiscriminate electronic Junk mail. 

Please send your responsible Project 
Whacko scheme to marca@improb.com. 

Coming: Super fast, 

Cheap Boxes 

P arallelized network computers 
based on obsolete hardware will 
change the way you compute white sav¬ 
ing you money. The genius of the Inter¬ 
net CheapBox is that it takes piles of 
obsolete computers-everything from 
80S8 machines to Mac Centrises-and, 
through the magic of parallel process¬ 
ing, converts them into attractive, inex¬ 
pensive, 5- by 5- by 5-foot jet-black 
Internet CheapBox c^bes that run Java 
applets with 100 to 300 times the power 
of a Pentium PC 

CheapBox inventor Jarrod Charron 
has left his nominal employer (AT&T) to 
form a consulting company, CheapBox 
Enterprises, that will license this tech¬ 
nology and assist Fortune 1000 compa¬ 
nies in building their own CheapBoxes. 
The company plans to sell Its own Inter¬ 
net CheapBox for about $350 through 
CompUSA, Sears, and Staples. Tests of 
a preliminary beta version of the 
CheapBox 2000 show that the device 
lives up to Its hype and is likely to signif¬ 
icantly crimp sales of the low-cost, 
stripped-down workstations that tradl- 
tionat workstation vendors are current¬ 
ly planning. 

Plugged Professionals 

O ccasionally seen posted in news- 

groups: inquiries from computer profes¬ 
sionals who want to be "plugged into'’ the job 
market. The problem is a 
lack of standards. There 
are no generally accepted 
plug specifications or 
cabling standards. If your 
organization has found or 
developed a proven set of standards, please 
get in touch with rne. 



A^arc Abrahams is the editor of the Annals 
of Improbable Research. You can reach 

him at marca@lmprob.com. 
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Versatility 
with a 

edge... 

Access the Internet, 

without installing a modem 

at every workstation. "—^ 

WINport is the utility knife of modem sharing software for 
networks - secure, versatile and easy to use. Just run Netscape, 
WinCIM, AOL or any of your favorite Windows Communications 
applications; WINport automatically finds and connects to a shared 
modem. WINport creates a central access point for all your 
outbound connections. 

WINport extends the performance capabilities and versatility of 
your network without rattling your nerves or budget, WINport 
requires little maintenance or supervision. It's simple - that’s the 
real attraction. WINport can be completely transparent to users, 
even allowing PPP and SLIP connections. 

WINport fits into your network environment. WINport includes 
redirectors for Windows NT (4.0 & 3.51). Windows 95 and 
Windows 3.1X workstations. Share up to 32 modems on 
Windows NT. Windows 95 or Novell Servers using IPX, TCP 
and/or NetBIOS/NetBEUI network protocols. 

Included free with WINport is RASport - LANSource's RAS sharing 
utility for Windows NT RASport lets RAS (Remote Access 
Services) connections be used by WINport for outbound dialing, 
making double use of normally inbound-only ports. 

We're so confident of WINport that we offer a lO-day, money back 
guarantee. It's licensed by the number of shared modems, with 
unlimited users. Call us for more information. 



Modem Sharing 

for networks 


Wl N porf 






CompuServe and AOL 


LAN Source T^hnologles Inc. LANSource UK 

Tel: I 800 m-lTll (416) S3S-3SSS Tei: 01954 782799 

Fax: (416) S3S-612S Fax: 01954 782796 

sales@lansoLtrce.com http://www.lansource.com sales@lansource.co.uk 

IB0e. LMSditnx inc. Al nghb nsaved WsiUiMe. 


LANSource Deutschland 


Tei: 49 (0)5206 912^-0 
Fax: 49 (0)5206 9124-24 
sales@lansoiirce.de 
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Lessons Learned 
in the Data Mine 

Alan Puller, director of research at the Data Warehousing Institute, 
tells how to avoid the pits m your data-spelunking adventure. 


Blasts trcm 
the Past 


Years ago In BYTE 


We reviewed the first mifltimedia PCs* but 
MPC then referred mostly to CD-ROM and 
audio. But cooler things were on the way. 
In the same issue, we described Apple's new 
QuickTime, which ushered in the age of 
video to Macs and PCs. The U.S. and China 
were again feuding over intelleetual prop¬ 
erty rights and software. 


Years ago In BYTE 


Four reviewed ink-jet printers, which 
ranged in price from $479 to $ 1795, could 
produce output in only seven colors. Their 
speed was measured in minutes per page. 
Compaq's Deskpro 386, with 1 MB of RAM, 
3 floppy drive, and a 40-MB hard drive, 
cost $6499. The lightest portable reviewed 
in this issue weighed 10 pounds. 


Years ago in BYTE 


BYTE published several articles about usiny 
computers to do your taxes. Steve Ciarcia's 
project of the month 
was on how to con¬ 
struct a computer¬ 
ized weatherstation. 
Ads for Commodore 
Computers featured 
Wiliram Shatner, of 
Star Trek fame. 


Years ago in BYTE 


BYTE offered articles about using digital 
cassettes for mass storage, build-it-your- 
seJf computer-navigation systems, and 
Fairchild Semiconductor's F8 processor. 



BYTE: What are the most common prob¬ 
lems and solutions in a successful data- 
warehouse implementation f 
Paller: One of the more difficult prob¬ 
lems, espccially in a large data warehouse, 
is getting the various divisions of a cor¬ 
poration to arrive at a common set of def- 
inidons for data—for ob jects such as sales, 
customers, and products. Take an insur- 
ance company, for example. It has a prop- 
erty-and-casualty division, and it proba¬ 
bly has a health-and-life division. Those 
divisions have completely different kinds 
of products. So the data it keeps for the 
products is completely different from one 
division to the other. 

Defining what exactly is the “custom¬ 
er'^ becomes difficult. Is the customer 
a company, or is the customer an indi¬ 
vidual? Or is the customer that piece of 
building yoLiVe insuring? There are good 
reasons for the differences in definitions, 
and thcrew's no easy solution to how you 
create a corporate-wide common set of 
data definitions. 

The answer to the question of how you 
deal with that problem is not a fun one, 
but it's the simplest one anyone has ever 
found; You agree to disagree, and you 
build separate data marts for each of the 
divisions. Then you find the few things 
that are common, like payables or re¬ 
ceivables—^organisations that you owe 
money to or collect money from—and 
you make corporate-wi de d atabases wi th 
those. You get an added bonus when you 
identify common suppliers: You can draw 


all your purchasing together to get one of 
the most important and profitable bene¬ 
fits of a data warehouse, which is being 
able to show your vendors all that you Ve 
buying from them, which lets you get bet¬ 
ter discount rates. 

BYTE: WhaPs another cotnnion gotcha, 
and how can you overcome it? 

Paller: One of my favorites is when a pair 
or group of vendors says, “Our prod¬ 
ucts will work well together.” It’s quite 
common to hear from a vendor that it has 
a strategic alliance with another vendor 
and that the products will work togeth¬ 
er. Well, many times they don't. 

So, the only time you get a strategic 
alliance that’s viable is when it’s client- 
driven—when a customer says, “I'll buy 
these two products only if they work well 
together and if and only if you agree to 
make the i nterface between the products 
part of your product.” But the customer 
has to be mighty big to persuade a com¬ 
pany to do th is. You should also make the 
vendors prove that their products work 
well together and guarantee in writing 
that they’ll continue to work together for 
at least three years. 

BYTE; What are other caveats for cus¬ 
tomers who have already rolled out their 
data warehouses? 

Paller; As soon as data warehouses be¬ 
come worthwhile, important people de¬ 
pend on them. And so all the things that 
you have to do for a big business system 
become important. You have to have se¬ 
curity that's real, scheduling to automat¬ 
ically update it and verify the update, and 
backup and recovery. The amount of mon¬ 
ey that people are spending on that part 
of data warehousing will grow proba¬ 
bly to 50 percent of all investment in data 
warehousing. Most people don't budget 
for this, but they should. 

For more information on the 

Data Warehousing Institute, 
send e-mail to tdwl4iaol.com. 
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BYTE GITEX 96 Awards 

Recognizing the best Arabic 
products and technologies. 
Page 40IS 3 


USB’s Slow start 

Increased cost is a factor. 
Page 4 0IS 6 


Manage Massive 
Web Sites 

SuperFast Editor makes the 
Internet a friendlier place. 
Page 40IS 6 


In the Line of Fibre 

Fibre Channel products arrive. 
Page 40IS 11 


Network Performance 

The cost-versus-performance 
conundrum. Page 40IS 17 
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Increasing Your PC Systems Business 


PCXpress Systems can be delivered to all your worldwide markets under FIC’s Global Logistics 
Assistance Program. Initial barebone assembly is carried out in FlC’s ISO-9000 certified facilities 
in Taiwan or China, and then the systems are shipped to FlC^s local integration facilities in the 
US, the Netherlands, Australia, or Hong Kong for final configuration, from where they are 
delivered direct to you or your customers. 


PCXpress Systems deliver the ultimate in Quality - 
undergoing stringent functional, compatibility and 
reliability testing before being shipped from FIC’s 
ISO-9000 certified facilities. 

PCXpress Systems deliver the ultimate in Choice - 
providing you with a complete range of Pentium* and 
Pentium® Pro processor^based systems in a selection 
of stylish desktop, mini-tower and mid-tower chassis 
that can be customized to your requirements. 

PCXpress Systems deliver the ultimate in Flexibility 
- giving you an almost unlimited selection of 
configuration options and peripherals that allow you 
to differentiate your products in the market. 


PCXpress Systems deliver the ultimate in Value - 
leveraging FIC's highly-efficient manufacturing 
processes and global sourcing power to provide you 
with leading-edge systems at highly competitive 
prices. 

PCXpress Systems deliver the ultimate One-Stop 
Sourctng Solution - providing you with the products 
you need for your markets without having to go 
through the trouble and extra expense of procurement 
from multiple vendors. march u-i9, 1997 

rflCeBIT'97 

A H N Q V E R 

Had 12, Stand ElO 




6r FORMOSA PLASTICS REAR BUILDING 
20]-24. TUNG HWA NORTH ROAD. 
TAIPELTAIWAN 

Teka86-2-7174500 Foxi886‘2-71827S2 
http: //www.f Ic. com .tw 
E-mQl1;mkt®ssl .ffc.com.tw 


First International Computer, Inc. 

FICUSA Tel:l 51^2527777 Fax; 1*510^2526888 FIC FIIANCE Tel:33-l-4A810203 Fax:33H-45739885 

FIC EUROPE B.V. TeJ:3 1-73^73300 Fax;31-73-623l412 FIC SPAIN Tel!34-1-6373613 Fax:34-1-6373863 

FICAUSTRAUA Tel:61 -2 7464666 Faxj61-2-7484633 FIC HK Tel;S52-2*3453599 Fcix:852-2-7972408 

FIC CZECH REPUBUC rel:42 541241785 FaK;42-541241787 FIC JAPAN Tel;Bl^3-546V2IBl Fax:81-3-5461-2345 
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News & Views 


BYTE Middle East Announces 
Best of GITEX 96 Awards 

New Arabic technologies garner most of the prizes. 



UBAl—New Arabic tech¬ 
nologies, including innova¬ 
tive Arabic/English transla¬ 
tion products, were the stars 
of the show at GITEX 96 {The Gulf Infor¬ 
mation Technology Exhibition), More 
than 61,000 information technology busi¬ 
ness users attended this year, an 09 per¬ 
cent increase over last year, according to 
Nidal Abou Zaki of the Dubai World 
Trade Center. There were 400 exhibitors 
from 29 countries. 

BYTE Middle East, the Arabic edition 
of BYTE magazine, recognized the best 
Arabic technologies and products with 
its Best of GITEX 96 awards. The top 
show award for Best Arabic Technology 
went to two products: the Arabic Auto¬ 
matic Diacritiser, from Sakhr Software 
(Cairo, Egypt; +202274 9929; fax: +202 
274 0044, http://www.sakhr,com; sakhr@ 
sakhnrite.com), and the Tramp here Mul¬ 
tilingual Machine Translation System, 
from Applications Technologies 
(McLean, VA, US,; +1703 8215000; fax: 
+1703 734 5703; myaghl @apptek.com). 

Written Arabic contains diacritical 
marks, and the meaning of a word differs 
greatly according to its diacritics. Sakhr’s 
product is the first Arabic automated dia¬ 
critiser; it provides the needed infra¬ 
structure to build a powerful syntax/ 
semantics analyzer, which is needed to 
produce an accurate Arabic/English, Eng¬ 
lish/Arabic translation product. The 
Transphere Multilingual Machine utilizes 
the knowledge of modem computation¬ 
al linguistics theories to translate Arabic 
into English and vice versa. 

TEe award for Best Innovative Arabic 
Technology went to Arabic Textware 
(Amman, Jordan; +9626 834606; fax: 
+ 9626 836735; arabtext@go.com.jo) for 
its Arabic Pen. This technology enables 
the recognition of Arabic cursive hand¬ 


writing. The other winning technology 
is Arabic SX, from Arabic Digital Agen¬ 
cies (Yemen; +9671 267675; fax: +9671 
267676; apple@y.net,ye). Arabic SX does 
phonetic searches of bilingual Arabic/ 
English databases. 

The Voice Compression Utility, from 
Research Sc Development International 
(Cairo, Egypt; +202 3499378; rdi@rit- 
secl.com.eg )5 received the Best Interna¬ 
tional Arabic-Developed Technology 


award. This 1-50 voice-compression util¬ 
ity preserves voice quality and has been 
used to produce CDs that contain the full 
audio text of The Holy Quran. 

Best Arabic Internet Technology prize 
went to AJ Bahith, from Sakhr. This is the 
first morphology-based Arabic search 
engine for the Internet, where the 
amount of Arabic content is growing. AJ 
Bahith enables the building of Internet 
and intranet search engines. 

Sindbadj also from Sakhr Software, 
received the Best Arabic Internet Soft¬ 
ware award. This add -00 lets different 
browsers, such as Netscape Navigator 


and Microsoft Explorer, handle brows¬ 
ing, e-mail, and chatting in Arabic, in 
addition to adding strong features such 
as spelling checking and dictionary-based 
translation of words in Web pages. 

The Best Arabicized Internet Appli¬ 
cation was Arabic Interoffice, from Ora¬ 
cle Middle East (Dubai, U.AE.; +9714 
313828; fax: +9714 313258; hdajani® 
ae.oracle,com). It is currently the only 
Arabic application that enables smart cor¬ 


porate data management on the Internet. 

There were two winners in the cate¬ 
gory of Best Native Arabic Software for 
Windows. The Dowlog Educational Soft¬ 
ware Series, from Do wlog Technology 
(Riyadh, Saudi Arabia; +96614625566; 
fax: +96614623356; http://www.dowlog 
.com), excels in presenting learning mate¬ 
rials for young students. The other win¬ 
ner was Arabic for Non-Arabs, an instruc¬ 
tional CD-ROM from Sakhr Software. 

Best Native Macintosh Arabic Soft¬ 
ware was Alef, ft'om Zeine Technological 
Applications (Amman, Jordan; +9626 
618851; fax: +9626618852; zeineop$@go 



BEST ARABIC TECHNOLOGY 





dS Wff ■fHUD^ZBd. 

: wl bD 

H nmn M Stgon HTIfaB ani Tn^ 



tww ittlpllvH ki Me IfliOv 

HIVIH ^ ti^ pr^Bct 

traMNg hi Cflonk. 



Pnmrnt mvi tin'm 

■ Ms 


1 - - ■ 


Products from Sakhr Software (left) and Applications 
Technologies shared the Best Arabic Technology award. 
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Newspad AAakes El Periodico Interactive 


A 9roup of readers of Ef PBriSdico de 
Catafunya, Barcelona's largest newspa¬ 
per, can now browse, personalize, and struc¬ 
ture their own newspaper on atablet’like com¬ 
puter called Newspad. The easy-to-use device 
automatically updates news content overnight 
by encrypted broadcast transmissions such 
as Direct Video Broadcast satellite. 

Newspad, developed by Acorn Rise Tech¬ 
nologies (Cambridge, U.K.), is built around 
Acorn's 32-bit Arm7500 processor. It has no 
controls other than an on/off switch. Thanks to 
a touchscreen overiay, users can browse con¬ 
tents and navigate information paths with their 
finger. Newspad can handle full-motion video 

I__ 



Acorn's Newspad: The future of 
electronic newspapers? 


and 16-bit audio besides traditional newspa- * 
per graphics and text. The principal applica- I 
tions running on the device are Macromedia I 
Director Player and Hypertaxt Markup Lan- | 
guage (HTML) interpreters. | 

Content can also be transferred via the 1 
Internet, using a one-way protocoi (in contrast i 
to the bidirectional protocols HTTP, FTP, or > 
Gopher). System designers from Acorn say . 
that in futu re N e wspad couJd also carry a small J 
FM receiver to collect trickle-feed updates, ■ 
such as traffic flashes, local ized news, we ath - I 
erreports,artdadvertising,Apersonalizedfi]- I 
ter downloads only the kinds of material that | 
the user has specified. -)iin Nagel | 


.com.jo). This is a powerful, easy-to-use 
native multilingual word processor with 
the ability to read the Arabic Windows text 
format. The other winner in this category; 
Oryx, from Linotype-Hell (Nicosia, 
Cyprus; -h572333842; fax: -h572333S45), 
is the first world-class Arabic desktop pub¬ 


lishing package to hit the market. 

Best Arabicized Software awards were 
granted to Arabic Windows 95 and Arabic 
Office 95, from Microsoft (Dubai, UA.E.; 
+9714513888; fax: +9714 527444, ahmedc(g 
microsoftcom). Other products awarded in 
this category were OS /2 Warp for the Ara¬ 


bic User 4.0, from IBM (Cairo, Egypt; +202 
3492533; fax: +202 3601227; Direct@eg 
dbm.com), and Arabic Corel Draw 6.0, 
from Corel (Ottawa, Ontario, Canada; +1 
613 728 0826; fax: +1 613 7619179; 
74143.3424@compuserve.com). 

-Klialdoontabaza 






PROTECTING SOFTWARE 
THE SAFE WAY 


5MARTKEY PLUS is fhe professional protection 
system again si illicit duplication of software. 

The intelligent hardware key is plugged into 
the PC's parallel port: protected programs 
cannot be run without it. 

Using programmable security codes, 

SMARTKEY PLUS protects software running under 
DOS, WINDOWS, WINDOWS95, WINDOWS/NT, 
OS/2, UNIX, AIX, UNUX. 

SMARTKEY PLUS comes in different models to 
protect any type of environment, from PC to LAN^ 
whatever the application, from the simplest to 
the most sophisticated and demanding. 


^ Unique personal code 

^ Memory up Id 448 bytes 

Programmcible algonibfns 

Protection through linkable drivm or 
autoriKitic .EXE files protection technology 

^ LAN license control 

High security ASIC technology 

^ Fulfy transparent to parallel port use for 
printers, pocket netvrark adapters, 

^51 odopfers, etc. 

P Daisy-charnable 

P In compliance with EU 89/336 standard (EMC) 


EUTRON 24048 Trevtolo Bergamo Italy - Via Gandhi^ 12 Tel. +39-35-201003 Fax +39 35-201277 - e-mail eutron@mbox.voLit 

■ Belgium: Akkermans 03-2338826 ■ Bulgaria: Vilmal 02-764533 ■ Finland: Dolma 90-271 1800 ■ France: Logidato 1-46454546 

■ Greece: Inter Engineering 041-531363 ■ Hungary: Montana-Kriptologia 1-2691 ]9lm Poland: Gem Computers 022-261576 

■ Slovenia: Stubelj 065-63215 ■ Sweden: JM Data 042-238444 ■ Spain: brcu 9I-79524T3 BTFie Netherlands: Akkermans 0464432424 
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Wmdows ^S/NT 


T he number of PC connectivity 
paths in your organization has 
grown. Your users want to connect 
their PCs to the Internet, to hosts 
around the world, and to 
X clients. Mapping out these 
routes requires the best PC-to- 
host connectivity software 
available —SmarTerm®. 


Sitpefior mulHIingual PC 
canneclivity For ihe co^poroie 
U3« who needs multivendw 
hosf connectivity including 
TN5250, TISI3270, m20, 
and DG Di470, 


persap" 


Persofi,, Inc,, 465 Science Dr., P.O. Box 44953, Madi$on, Wi$corvain 53744-4953 U,S.A, 
Phone (608)273-6000, Fox [60B]273-B227, 1-800 368-5283, or sale5@persoft.com 
'Atorld Wide V^feb www.persoft.cofn, Foxbock (608)273-6090 
Persofi )nc, European HeodqiKirliers, Lower Woodend Barns, Fovdey, B&nEBy-on-Thames, 
Oxfordshire, RG96Jf, United Kingdom, Phone +44 j0|ir49] 638090, Fox +44 (0|1491 638010 


Smarrerm provides smuiwwom access mules to the 
information j'du need—whether it’s on the Internet 
in X appUcaiions, or on UNIX, lEM, Digital, and 
Data Genend hosts. 


The fiKnif compfete muHtlinguaS 
connedivitv ^uile oFfering o PC X 
server, Nelscape NovFgatQr™, 
ond mullivendot hosF connectivify 
including TN5250, TN3270, 
Vim and OG D470. 


Plot 


A cdshsflfecNve muHilingual 
cGttnedfvily solution for 
flnhartoed telnet, FTP, and setiaE 
support br oofpofahs users. 


SmaiTerm crosses all the 
boundaries, taking Windows 
95, Windows NT, and 
Windows 3.1 users to the 
information they need, 
no matter where it is. 

Whether valuable data is 
on their favorite web sites, 

X clients on their local UNIX 
host, a remote AS/400 host over¬ 
seas, an IBM mainframe in the 
corporate office, a Digital host at 
a regional branch, or a Data General ■ 
host anywhere, your users can ■ 
extend the reach of their PCs. ‘ 

SmarTerm makes efficient, reli¬ 
able and quick connections. It’s 
designed specifically to reduce 
your training and support burden 
by including tools and utilities 
that automate common activities 
and integrate host and PC data. 
Plus SmarTerm is easy to learn and 
use, and the technical support is free! 

your connectivity 
course today! Call Persoft 
for a free evaluation copy of 
SmaiTerm for Windows 3.1 or 
Windows 95/NT: 1-800-TCP-3130. 


Copyrighl 199^ Persoft, Inc. All Rights R&seived. SifiarTenn and PersoFl or# r«gisierecf iradenKirks- of PersoFt, Inc. I^4etscape Navigator is a Ifodsmark of Natsoope Ccnnmunicaiions. 

All other hodefliarks ore property of iheir respecltv^ owners. Rev,0/96- 
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USB Trickles 
to Market 

The Universal Serial Bus (USB) is entering 
the mainstream PC market, albeit slowiy. 
The new peripheral communications stan¬ 
dard was widely accepted late in 1995. 
Then Intel put its muscle behind the tech¬ 
nology with its current Pentium-level chip 
sets and peripheral chip. Now, a Taiwanese 
vendor is also offering a USB chip. 

VIA Technologies' PCI-to-USB con¬ 
troller, the VT83C572, is designed to be 
integrated onto either an add-on card or 


a noo-USB-capable mainboard. Key fea¬ 
tures of the new controller include USB 
1.0 compatibility as well as Universal Host 
Controller Interface (UHCI) compatibili¬ 
ty for a data transfer rate of 12 Mbps. Lega¬ 
cy support for keyboards and PS/2 mice is 
also provided. The product life of this chip 
is likely to be rather short since new Pen¬ 
tium and Pentium Pro core logic chip sets 
support USB. USB controllers for periph¬ 
eral devices are another story, however. 

Last February, Intel introduced its 
S2930A USB peripheral controller, the first 
USB peripheral chip. It complies with all 
the USB specifications except one, a very 
important one: According to an Intel 


spokesman, this first chip does not support 
the daisy chaining of peripherals. The abil¬ 
ity to hook up all of a PC's peripherals to 
one bus is one of the main features of 
USB. This chip's price—$6 per unit in lots 
of 10,000—is also a barrier. 

VIA plans to release a USB peripheral 
chip in the second quarter. *'There’s a mar¬ 
ket for USB peripheral controllers, but it 
seems to be developing slowly,” said VIA 
president Chen Wen-chi. VlA's USB con¬ 
troller will definitely support daisy-chain¬ 
ing capabilities, Chen said. 

Most Taiwanese peripheral vendors 
state that they support USB but also men¬ 
tion concerns regarding controller costs. 
For mice and keyboard manufacturers, 
whose products retail for $5 to $20, a $6 
component is an unlikely possibility. Mon¬ 
itor, scanner, and printer manufacturers 
have more leeway in absorbing an addi¬ 
tional $6 component cost. Monitor man¬ 
ufacturers are, however, designing their 
USB products as end-use devices. This 
means they are intended to be the last 
device on a USB chain and hence don't 
need a hub controller chip. Some are ship¬ 
ping their USB monitors without even USB 
cabling, leaving that up to system integra¬ 
tors. Whether USB will rake off this year 
could depend on getting controller costs 
down. - M ark Carro 1 1 

CD-ROM Near 
Speed Limit? 

There are limits to how fast CD-ROM dri¬ 
ves can get using the standard constant lin¬ 
ear velocity (CLV) disk-reading technique, 
“Above 12x speed, there are problems with 
vibration and excessive heat,” said Eric 
Tse ng of Acer. But “the new CAV [constant 
angular velocity] system will allow man¬ 
ufacturers to move to 16x and 20x speeds,” 

William Wang of Acer Peripheral con¬ 
curs and adds that an additional concern 
is the cost of such high-speed motors. 
Wang and Tseng agree, though, that m the 
first quarter of this year such drives will be 
the norm at the high end. As far as a final 
speed limit for later in 1997, the answer is 
unclear. “Our experts view that 20x is the 
limit to speed for CD-ROM drives due to 
motor mechanical constraints,” said Eve 
Kwek of Wearnes Peripherals. 

After CD-ROM drives, digital videodisc 
(DVD) drives could be huge market oppor- 
mnities for manufacturers in Taiwan and 


Check All &e liftks 


W ithin most Web sites it is impossible to 
divine the path from one page to anoth¬ 
er several clicks away-especially if there are 
thousands of pages. 

What's needed is a 
road map, HyperMed^s 
SuperFast (SF) Editor 
automatically creates a 
map of a whole site, 
organizing it into a hier¬ 
arch Ecai structure with¬ 
in which each section, 
page, and paragraph is 
precisely located for 
swift retrieval and 
manipulation. At ail 
timeSr the site author or 
a visiting surfer knows 
where they are in the 
hierarchy and has the 
option of backtracking 
or descending deeper 
into the site. 

The HyperMed pro¬ 
gram keeps an eye on 
all links and warns of 
removed pages or con¬ 
nections that should exist. It also copes with 
multiple parenting-when a page Is linked to 
more than one location-without unnecessary 
duplication. 

Webmapping is the latest trend for hassie- 
free surfing, but finding this feature in an 
authoring tool is rare. Web editing software 
such as Microsoft's Frontpage 
and Netscape Navigator Gold 
offer some measure of map¬ 
ping but do not structure the 
site hierarchically to the extent 
necessary for the building of 
massive sites. NetCarta’s 
CyberPilot will enter and map 


a specific site on the Web for the surfer, but 
CyberPilot is not an authoring tool. 

The closest rival to SF Editor is NetCarta's 
Web Map per, a Web 
authoring tool that also 
creates a hierarchical 
map of a site. However, 
WebMapper is not a full 
authoring tool; it dis¬ 
plays a map of all links 
but shows only file 
names, so authors 
cannot automatically 
change the information 
within the site. 

SF Editor was not 
originally developed for 
Web design. Two 
years ago, HyperMed 
found no package suit¬ 
able for publishing its 
Pediatrics CD-ROM, 
which is composed of 
hundreds of thou¬ 
sands of pages and an 
average of 20 hyper¬ 
text links per page. Sc 
the company went ahead and developed Its 
own authoring tool. When the time came to cre^ 
ate a similar-size Web site, the further applica¬ 
tion of SF Editor became obvious. 

However, software that deals with a site in 
such minute detail is perhaps an unnecessar¬ 
ily sophisticated tool for designing most cur¬ 
rent sites, which tend to be 50 
rather than 50,000 pages. 
Instead, as a site grows and 
spirals out of oontrolf SF Editor 
may be employed as mapper 
and manager^ helping to 
restore order to chaos. 

->Tanla Hershman 


Super Fast Area 

Globftl Hy-prileKt Wodd 



HyperMed's SuperFast Editor maps 
and watches links to a Web site. 


HyperMed 
Jerusalem, Brael 
f 972 2 5G6 6409 
fax: + 972 2 S6B 6042 
cu£toriier@hm 1 .com 
h ttp://w w w, h m 1 .com 
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The Hardlock software 
protection system. 

' i * ' * 

Universal and individual.* 



across the world, there are currently over 2 million Hardlocks in use. They are all virtually hackproof. daisy-chainable. individually 
iterchangeable. compatible, and with an almost incredible variety of forms and features, they are fast and easy to implement. 

Vant to know more? Want to find out which Hardlock will suit your application? Want to order the FREE Hardlock evaluation pack? 
lo problem! Just dial... 



-MACH Slulemts BectreniCM Ltd. 

I 





Hfl Australia 


ItwaTV PnolKlkin Systems PLY Ltd. G & Q Ekdnmic 
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D Franci 
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IHHI Hungary 
Sdii Reongnila Corp 
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i Greece 
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I Hong-Kong 
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I Sipaln & Pnrtugai 
FASTIbanca 
COAltTSi-IZlZ 


Please contact your local dealer 
for more information 

Visit our internet homepage; 
httptWwww.fast-ag.de 


HUkI Unirled Kingdom 
Aladdin KiHiwiadga Systems Ud. 
ti (6411753 623 -ZM 


USA 

Aladdin Knowledge Systems Inc. 
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Singapore. Acer is currently sampling DVD 
drives; production volumes are expected 
for the second half of ^97* Wearnes is also 
set to begin DVD production. “By the end 
of Q1 *97 we will be sampling, with pro¬ 
duction by Q2 *97,” Kwek said. But other 
Taiwanese and Singapore manufacturers 
aren’t quite so sure about DVD. “The mar¬ 
ket demand is uncertain,” said Tseng at 
Acer. ""There are some basic marketing as 
well as cost problems with the product.” 
Lack of software may initially stifle cus¬ 
tomer demand, Tseng added. Software 
vendors (i.c., Hollywood) are hesitant to 


release the 1000 to 5000 titles necessary 
to drive demand until copyright problems 
are resolved. 

A DVD speed war is also a possibility. 
Richard Green, marketing manager of 
Adaptec, said, “DVD should not have x 
[speed] ratings. X rating is sort of seen as 
a cheap marketing trick without much 
end-user benefit or technology behind it.” 
Felix Nemirovsky, engineering manager 
at Plextor, agrees. But when asked if DVD 
manufacturers will use speed as a market¬ 
ing tool, he said, “There’s no way in hell 
they will not. ” -Mark Ca rrol ( 


“What makes 

Velocis the fastest 


ink database? 




yy 


You do! Velocis"^ Database Server 
offers more speed-enhancing features 
than any other DBMS. With architec¬ 
tural choices, Server Extensions, and 
multiple APIs, including SQL C-APl, 
low-level C-APl, and C++ class 
libraries, typical relational client/server 
database products just donT compare. 

Velocis supports both relational 
and pointer-based network model 
databases in any combination, as weO 
as processing on either side of the 
client/server equation. 

The choices of operating platforms, 
APIs, processing localities (cUent or 
server), and database models can be 
combined to satisfy the performance 
requirements of virtually any appKca- 
tion, regardless of size or complexity. 

Call: 206-557-0200 
Fax: 206-557-5200 


Velocis Bill of Materials Benchmark 



I S LO \i 3S 

Buitdi (Daubaiu Slxe) 

Ae M icrosoft SQL Server provides relational 
ardiitectnre and supports database querying 
from the client through ODBC/SQL. 

B. Velocis ODBC/SQL with Server Extensions 
allows appikarion partitioning where 
application level code resides and executes at 
the database server. Even relational model 
DBMSs benefit from server-side 
processing! 

C. Velocis low-level C-AP! with Server 
Extensions combined with the network 
model results in the fastest client/server 
database application performaiice possible. 


For more information on what 


ff it*s fas(—i(^s 

RAIMA 


makes Velocis the fastest database, 
call for a copy of the 
Velocis Bill of Materials Benchmark. 


Test drive Velocis Database Server today at www-raimaxom. 


Raima Corporation, 1605 IVW^ Sammamish Rd. #200, Issaquah, WA 98027 USA 
Inside tJie U.S.: 1-800-275-4724, Outside the U.S.: 1-206-557-0200 
Fax:1-206-557-5200, Web: http://www.raima.cr)mT Internet: sales@raima.com 


Germany:49 7022 925610 Singapore:e,"! 334 0061 Italy:39 49 730 577,39 49 8D 77140 
Argentina: 54 1 470 73 03 Spain: 34 3 335 39 95 Raima UK Ltd.: 44 1 273 819 292 Australia:61 2419 7177 
Denmark: 45 44 88 99 00 Raima Benelux; 31 35 5944738 Colombia: 57 1 62 10070 France: 33 1 44610042 
Sweden: 46 13 311 588 Baltic States: 372 631 4009 Finland: 358 9 8045 130 Riussia: 7 812 3161965 
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; MHEC I 

I CompiefTients | 

! Interactive TV j 

Hypertext M arku p Lang uage I 
(HTML), Java, and the Web | 
are taking the world of inter- | 
act iveapplicationa by storm. | 
I But there are areas where these technolo- i 
I gles fall short. i 

I A couple of i ntemational m ulti media con- | 

! tent producers and set-top box manufac- - 
j turers-Philips Business Electronics, Sony, J 

* and Nokia among them-arecurrentlyeval- ■ 
i uating the new ISO standard 13522-5 for I 
I multimedia distribution. Called Multimedia I 
I and Hypermedia Information Coding Expert | 
I Group (MHEG), it is a self-contained J 
I hypermedia architecture that can run in | 
I envi ro nmen ts with very smal I reso urces, | 
I such as set-top boxes where Java-enabled ■ 
I browsers are an overload. Although it was . 
I originally developed for broadcast appli- - 
: cationsp MHEG has some substantial J 

* advantages for information and poini-of- * 

* sales terminals as well as interactive TV. * 
I Testers report that, in co ntrast to HTM L I 
I M H EG re lie ves the server load becau se it I 
I transmitscomplete scene information only | 
I o nee to the cli ent. It em ploys an object-o ri- | 
I anted model, generic enough to format dif- i 
I ferent kinds of multimedia documents, and i 
I provi des on any n etwo rk the q uality of se r- ■ 
I vice peop !e ex pect from TV, In ad d itio n, it . 
: offers powerful models of spatial and tern- ] 

* poral synchronization between different * 

* med ia, wh ich are not prov i ded for i n other * 

I standards. I 

I For developers of interactive TV the I 
I quality ofserviee that MHEG offers is the | 
I mainissue.“ Failure is not an option. He re | 
I you can not to lerate G UI c ras hes or un re- I 
I solved references,'' said an engineer at i 
I Ph il ips Busin ess Elect ron ics (Ei nd ho ven, i 
I The Netherlands). . 

! Currently, there are two mature author- _ 
! ing tools for MHEG-5, One, based on J 

* Asymetrix’s ToolBook, was developed by * 

* DeTeBerkom (Berlin) and Grundig Multi- I 

i m e dia So I ut i on s (N u re m berg, G e rmany). I 
I The other uses Macromedia's Director and | 
I was designed by CCETT, France Tele- | 
I com^s R&D institute. | 

I Several companies and research insti- i 
I tutes have developed MHEG run-time i 
I engines. The Digital Audio Video Council . 
I (DAVIC) has chosen M H EG as the stan- - 
J dard exchange format for h ig h-level appl i- J 

* cations. In the DAVIC specification 1.1, * 

■ MHEG coexists with Java and can be * 
I cal I ed fro m with! n an HTM L docu ment. I 
I ^Valerie Hiompson | 

L__ J 
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In today's graphical computing 
environment, a high quality 
ajfordable monitor 
is essential in keeping up with 
the demands of 3D graphics, 
animation, and Internet 
browsing. 

GVC*s new line of professional 
monitors offer you state 
of the art features such 
as On Screen Display {OSD} 
for easy adjustment. 

Our high-resolution, 
high-contrast screens bring 
you exceptionally vibrant colors 
and crystal clear 
images. 

More importantly, 

from our extensive experience 

as a worid’-wide 

top tier OEM supplier, 

we are able to provide you with 

exceptional values! 

To find out more, 

please contact us at 

SF, SO, Sec. 2, An-Ho Road. 

Taipei, Taiwan, R.O.C. 

Tel:8S6-2-70I-2226 

Fax:S86-2-704-0338 

E-Mail: monitor @gvc. com.tw 



MARCH 130$, 1$$7 

R^CeBim 

A N N 0 V I t 

Hall 12, Stood All 



Model 

CRT type 

Horizontal 

Frequency 

Vertical 

Frequency 

Resolution 

(Max.) 

Front panel 
control 

Option 

Ml 448 

14V0.2S 

30-50KHZ 

50-90HZ 

1024x768 

analog 


M1450 

1470.28 

3(ES0KHz 

50-90HZ 

1024x768 

digital 

speaker 

M1558 

15"/0.28 

30-56KHZ 

50-90HZ 

1024X768 

analog 


M1565 

1570.28 

30-69KHZ 

50-90HZ 

1230x1024 

digital 

speaker 

Ml 568 

1570.28 

aO-BSKHz 

SCE90HZ 

1280X1024 

digital OSD 


Ml 764 

1770.39 

30-69KHZ 

50-90HZ 

1024x768 

digital 

speaker 

Ml 765 

1770.28 

:M}-69KHz 

50-90HZ 

1280x1024 

digital OSD 

speaker 

Ml 765 

17‘*/D.26 

Diamondtron 

24-85KHZ 

4{MOOHz 

1600x1200 

digital OSD 

speaker 




GVC CORPORATION 

DISPLAY BUSINESS UNIT 


^ Eg SS DHHS C€ 


GVC IS REGISTERED TRADEMARK OF GVC CORPORATION, OTHER BRANDS AND PRODUCT NAMES ARE 7RADRMARKS OF THEIR RESPECTIVE HOLDERS 
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Just right for workgroups 


Just Plug it in! 


With Accton it's that simple 


f 


Has your current Ethernet network got you pulling 
your hair out because it's too slow and troublesome 
to upgrade? Here's the answer! Accton's Fast 
Ethernet and Switches give you high performance 
without the hassles. 

Upgrading is easy. Designed for plug and play 
installation, our products are fully compatible with 
existing Ethernet networks- protecting your current 
network investment. With Accton Fast Ethernet and 
Switches you can see immediate performance gains 
with no additional infrastructure expense. 

For more information on Fast Ethernet and Switches 
call your local Accton distributor today. 




IT'S VERY WEIL 
MADE IN TAIWAN 


[flCeBITO 

hJLJ HANNOVER 
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In the Line of Fibre 

Mass storage and image processing demand high throughput. 
Fibre Channel technology delivers it. 

By Otto Lehner 



Fibre Channel*s data flow control needs to be laid out in hard¬ 
ware* The serial standard transfer rate of 1 Gbps is 10 to 250 times 
higher than that of other connection technologies* R6cD groups 
are investigating even higher transfer speeds (2 and 4 Gbps). At 
the same time Fibre Channel technology has a lower latency and 
allows for cable lengths of up to 10 kilometers* The high trans¬ 
fer speeds are an essential advantage for RAID applications that 
need fast and parallel access to multiple mass storage devices* 

Though the word sug¬ 
gests it. Fibre Channel tech¬ 
nology is not limited to fiber- 
optic media. (Different 
spellings help distinguish 
between the connection 
technology and the transfer 
mediat fiber for the former, 
fibre for the latter.) 

Besides the transfer speed 
and protocol characteristics, 
topology plays an important 
role simply because it deter¬ 
mines the number of simul¬ 
taneous connections as well 
as the available bandwidth. 
The Fibre Channel supports 
three connection topologies 
with different complexities: 
Point-to-Point, Arbitrated 
Loop, and Cross-Switched 
Fabric. The three topologies 
can be combined, providing 
for easier upgrades of exist¬ 
ing systems. 

To connect TWO devices or 
to incorporate a single 
system into an existing con¬ 
figuration, the simplest 
topology is a Point-to-Point 
connection. In contrast to 
SCSI, Fibre Channel Point-to-Point configurations have no ter¬ 
mination problems. 

The Arbitrated Loop (FC-AL) topology is capable of con¬ 
necting up CO 126 participants in a closed loop. The address of 
an FC-AL device can be set by hardware, software, or automati¬ 
cally by its position in the loop. The system then transfers data 
and control commands simultaneously on both parts of the loop. 

The Cross-Switched Fabric (FC-XS) topology is based on a 
switched matrix architecture similar to a telephone network. It 


m inally, the first products that capitalize on the Fibre 
Channel-Arbitrated Loop (FC-AL) architecture are 
on their way to market. At next month’s CeBIT in 
Hannover, Germany, you can expect to see new FC- 
AL peripheials from several manufacturers. 

For many of today’s data storage systems, SCSI—the standard 
for fast and reliable data transmission for years—is no longer 
appropriate. The reasons are not just throughput bottlenecks 
but also cable distance limi¬ 
tations of existing technolo¬ 
gies. For a high-end RAID 
level 5 server system, for 
example, you need a mini¬ 
mum of three independent 
channels with a cabling 
length of at least 5 meters. 

With SCSI, or even with Wide 
and Ultra SCSI’s maximum 
cable lengths of 3 and 1.5 
meters, respectively, this is 
hardly possible. 

The same problem is 
prevalent in the local net¬ 
working area. Ethernet pro¬ 
vides a reach of a few hun¬ 
dred meters. Above that 
limit, connections become 
flaky. The Fibre Channel 
architecture aims at elimi¬ 
nating throughput and dis¬ 
tance limitations for both 
peripherals and LAN infra¬ 
structures. 

The basic concept of a 
transparent high-end con¬ 
nection technology that 
encapsulates already estab¬ 
lished and proven transfer 
protocols has been around 
for several years (see “Fibre Channel: Fast and Flexible,’’ May 
1996 BYTE). One of the most distinctive features of the Fibre 
Channel is compatibility with existing software. Unlike SCSI and 
asynchronous transfer mode (ATM), the Fibre Channel proto¬ 
col does not have its own command set, but simply manages the 
data transfer from port to port and thus interoperates with exist¬ 
ing upper- level protocols (ULPs). 

To achieve the very high transfer speeds of up to 1 Gbps and 
to avoid a time-consuming protocol management in software. 
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In the Line of Fibre 




Frame 

header 


64-byte 2048-byte 
optional payload 
header 


Fibre Channel 


Fibre Channel frames feature variable payload lengths. 



Are You Looking for 


the INTRANET Solution ? 

If Yes, the Best Choice is TAINET. 



^ V.34+ dIaUup modem with OTE/OCE speed monitoring for home user access 

to internet 

^ High density V.34+ modem card and terminal server Integrated with network 
management system for IS P/POP/I ntra net network applications 

^ V 34 Le a sed LI n e m o d e m * 64/128Kfa p s NTU w Ith LC 0 me n u drive n ope ratio n 
for banking/VAN/Garrier solutions 


TAINET COMMUNICATION SYSTEM CORP. 


The Professional Partner Headquarters Beijing Branch 

3F,N<j8.A»pra.LBfttat,S«r. 1, ftem 7Dfl.F tJuikiwa Hul YUan ApBrtniant. 

URL: http://VvvW.laJnef .com.tw Hn-Hu Rd. laip*, Tawsin. HJO.C ASKW Wlllsge. SflIJItiS. CftlriB 

TEL 888-2-65^3000 TEU: BS- 

E^nail:#5ates@accrnal!.taineLcom,tw fax a8fr2^ss8^232 
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is a connection-oriented architecture that 
allows several participants to utilize simuh 
taneously the full bandwidth. In addition, 
it establishes a network that automati¬ 
cally bypasses failed nodes, thus provid¬ 
ing higher reliability. The 24-bit address¬ 
ing system of a fabric supports more than 
16 million network nodes, so address 
space is not a problem. 

The hardware and the Fibre Channel 
protocol handle the routing of the data 
packets as well as transfer errors, which 
eliminates extensive station management 
at the nodes. It is very easy to connect 
FC-XS peripheral devices to LANs. 

A class of Its Own 

The Fibre Channel supports five different 
service classes either unidirectiooally or 
bidirectionally. All devices are allowed 
to define the service classes, which isn’t 
the case with other protocols. In addition, 
it is possible to use different service classes 
simultaneously. 

Class 1 establishes a dedicated cir¬ 
cuit-switched connection, granting full 
bandwidth for all participants. This ser¬ 
vice class guarantees high data transfer 
rates in combination with low latency, but 
it uses the connections exclusively and is 
not able to free up bandwidth for other 
connections. This method is useful if large 
amounts of data have to be transmitted 
from one point to another very quickly. 

Class 2 provides connectionless data 
transfer with verification and acknowl¬ 
edgment services, h routes data packets 
individually, as in an Ethernet or Token 
Ring LAN, and lets packets share the same 
bandwidth. 

Class 3 services are similar to class 2, 
but they have no means of packet verifi¬ 
cation and acknowledgment. Because of 
its lower delays, class 3 is particularly suit¬ 
able for audio and video applications. This 
service class also applies if ULPs such as 
SCSI perform data verification. It is also 
possible to “intermix,^ using temporarily 
avaUable bandwidth of a class 1 connec¬ 
tion for class 2 and 3 data packets trans¬ 
mission, improving the overall net 
throughput. 

Class 4 provides a simultaneous ex¬ 
change of data packets between two par¬ 
ticipants in a network by utihzmg several 
routes so that bandwidth is guaranteed. 
This service class is particularly beneficial 
in a fabric where the load changes con¬ 
tinuously but connections must have a 
minimum data transfer rate. In this case. 
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Worldwide leadership with local manufacturing 
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P6FX2 A (Intel 44QFX PCIset) 

* One or Two Penlinm Pro CPUs 

■ Eight 72 pin SIMM sockets for EDO/SPM up to 512MB 

■ Two sets of USB ready 

■ Three ISA slots, four PCI slots 


• ATX form factor, 6 layers 


P5HX-B (Intel 430HX PCIset) 


P5TX-AR (Intel 430TX PCIset) 


0 


CeBITW 

HANNOVER 


• Pentium, Cyrix/IBM 6!cS6. AMD K5 CPU 

• Supports four 72-pin SIMM sockets for 
EDO/SPM up to 256MB 

• Two sets of USB ready 

• 3/4 Baby AT form factor, 4 layers 


• Pentium, Cyrix/IBM 6x86, AMD K5 CPU 

• Crystal CS 4237B with SRS 3D sound 

• ATI Rage II 3D VGA chip with 2 MB SGRAM 
on board 

• Three 168-pin DIMM with 3.3V EDO/SDRAM 

• Two sets of USB connectors 

• ATX form factor, 4 layers 


HalJ 12, Booth C02 


Manulaclurer 

^ ELITEGROUP 


www,ecs.com,tw 


Headquarterfi 

Taipei ENiBflroup Computer Systems Co., Lid. 

to.l Lane tS9, U Teh Rd., Peitou, Taipei, Taiwan, R.O.C. 
Td; SB6'2-8965859 Fax: aB6-2^t2a4 

Telajt: 16499 ELITEGO 

U-S EJrtegroup Compiiier Sysieims American, jrrc. 

Tel: 1 510-2267333 Fax; t 51(F22673S0 

Canada ENlegnoup Compuler Systems. Canada Ud. 

TeE: 1 905 7711609 Fax: 1-905-7711605 


ce 


Japan Bitegjioup Computer Systems Japan Co.. Ltd 
Tek B1 -^54207741 Fax; 01 -3-54900758 

Germany Brtegroup Corrputer Systems GmWH 

Tel: -h4^21 1 ^15070 Fare ++49-211 -4150720 

U.K. Eilegrtjup Corr^uter Systems U.K, Ltd. 

Td: 44-181-847-3339 Fax: 44-iai-568-776l 

For Marketing Inquiry^ itikt_tperdec$.com.tw 
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Singapore Etitegroup Computer Systems Singapore Re, Ltd. 
Tel; 65-741S411 Fax: 65-7410007 

tiong Kong Hitegroup Computer Systems H.K. Co., LJ± 

Tel: 852-23180153 Fax: 059-27590e92 

Philippines □hegroiip Cornputef Systems Philippines Inc. 

Tel: S3H47-252et SB Fax; 63-47-25e6167 
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In the Line of Fibre 


the remaining bandwidth can be used by 
other apphcations. 

Class 5 service allows for simultaneous 
(isochronous) data transfer to several par¬ 
ticipants and is especially applicable for 
audio and video servers in broadcast mode. 
Except for class 1, all classes require a 
fabric network. Class 4 and 5 specifica¬ 
tions are not yet fully fleshed out, 

A Layered Architecture 

Encapsulation of the existing transfer pro¬ 
tocols, the so-called ULPs, and support of 
the different physical transfer media made 


it necessary to separate the Fibre Channel 
protocol into five layers, FC-0 to FC-4* 

FC^ links the Fibre Channel architec¬ 
ture to the ULPs and maps UL? data pack¬ 
ets to a data buffer. The FC-2 layer then 
assigns these sequences to FC transfer 
packets (frames). This way, different ULPs 
can be transferred simultaneously. 

FC-4 specifications have been finalized 
for the peripheral protocols HIPPI, lPl-3, 
SBCCS, and SCSI and the networking pro¬ 
tocols IP, IEEE S02 (Ethernet and Token 
Ring), and ATM. The number of sup¬ 
ported ULPs will grow in the near future 


and will soon include memory buses like 
VME or Futu rebus -F. 

The frames assembled by FC-2 func¬ 
tions consist of an obligatory adminis¬ 
tration part and a variable-size payload 
area of 0 to 2112 bytes (see the figure on 
page 401S12). The frame headers contain 
routing and transfer information. The 4- 
byte cycUc redundanq^ check (CRC) code 
at the end of each frame helps detect trans¬ 
mission errors. 

Another substantial part of the FC-2 
layer functions is data-flow control for 
both fabric- (class 1) and frame-controlled 
(cla^ 2) data transfers. For class 2 services, 
the FC-2 layer reassembles the original 
transfer sequence, even if the frames are 
routed through different connections and 
arrive out of order. The FC-2 protocol also 
is responsible for acknowledgment and 
automatic reconnection of transfers. The 
FC-3 layer has not yet been specified com¬ 
pletely. It will define common service 
function for groups of networking par¬ 
ticipants (hunt groups), 

FC-1 controls and synchronizes serial 
data transfer. It uses an S-/10-bit encoding 
scheme that combines 8 data bits with 2 
additional bits so that the resulting 10 bits 
have, on average, as many high bits as low 
bits (50 percent signal balance). This off- 
set-free transmission assures a high signal 
quality. Even if fast transfer rates are com¬ 
bined with long distances, it guarantees a 
low bit-error rate. The trade-off is, of 
course, that 25 percent more data has to 
be transferred, which necessitates higher 
transfer rates. To avoid confusion about 
the real transfer rates, the Fibre Channel 
community uses MBps for the net trans¬ 
fer rate and Mbps for the overall transfer 
rate. Thus, the Fibre ChannePs standard 
net transfer rate of 100 MBps is equivalent 
to a total of 1 Gbps, 

Tlie lowest protocol layer, FC-0, is the 
physical link module. It defines the phys¬ 
ical interface characteristics, including 
connectors, cables, speed, transmitters, 
and receivers. The Fibre Channel supports 
single-mode and multimode fiber optics 
and coaxial and twisted-pair cables. 

FC-AL Architecture 

Almost all the products coming up this 
year will use the FC-AL architecture for 
two reasons: The specification of the more 
complex fabric will not happen soon, 
and the gigabaud link modules (GLMs) that 
couple different FC-AL transmission media 
are still very expensive. These devclop- 
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YOU ARE ABOUT TO DETECT THE 
ADVANTAGES OF PROFESSIONAL LASER PRINTING 

(WITH THE PAGEPRO 6) 


® paper input capocity of 150 sheets and an 
additional 250 with th.e optionol troy that most 
competitors In this ctoss don't otter, as well os the 
single-sheet manual override for first page letterheads or 
coloured paper. 


© Imply looNIng ot o loser printer won't tell you 
too much. But once you spot the PagePro 
label you can start investigotlons immediately, 


® o bigger Ihon on A4 file, this; compact black and 
white loser printer is packed with feaiures you 
would expect on much Forger machines. So you'd 
better start your invest!gotions right here. 


® lrtuallv fto meosufOble 0 £One ond significantly 
reduced power consumption are evidence of the 
care bestowed on the environment by the 
PogePro 6. The Ingenious two-in-one imoging 
cortrldge system not only cuts woste but atso 
coat os the toner con be replaced separotelv ^Uijlpr 
while the drum cortridge lasts 7 times longer. 


rom screen to print in next to no time. The high 
speed Intel"** 809605A CPU coupled with Minolta's 
super fast graphics compression provides ropid 
^ppm perform a nee. A unique Image transfer 
' « *Mechnology combined with Fine-ART delivers 
^ a 500dpi resolution comparable with IZOOdpi. 


tter weighing up all the evidence you con only come 


to the one conclusion: To invest In the latest PagePro 
technology at a price that Es so competitive it's almost a 
crime. 


/|r^ore feotures to investigate ore: The sophistl- 
coted PCL driver for Windows S-P*** and 
Windows 95"^, 2 MB of memory, upgradeable 
to a totol of 18 MB. 


or further information just complete and return the 
coupon or call us now on OSOOB744&1. 
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In the Line of Fibre 


How Fibre Channel Compares 


A lthough IBM’s Serial Storage Archi 
tecture (SSA) alms only at data storage 
it compares with the Fibre Channel- 
Arbitrated Loop (FC AL) in terms of topolo 
gies, the maximum number of participants 
and cable lengths. SSAs transfer 
rates vary between 20 and 80 MBps. 

As an upper’Ievel protocol (ULF), it 
uses almost exclusively the SCSI 
protocol. 

Compared to the parallel SCSI 
bus, the Fibre Channers advantages 
are higher transfer rates, higher cabling 
lengths, and lower costs. Parallel SCSI is 
currently limited to 40 M Bps {16-bit Wide or 
Fast 20 SCSI). Although there are concepts 
to expand the SCSI bus to 32-bif {Wide 32) 
and to double the transfer speed to 40 M Hz 
(Fast 40), resulting in a total 160-MBps 
transfer rate, It is still not clear whether it is 
technically feasible. However, since parallel 
SCSI is extremely popular and widespread, 
it will continue to play an important role. The 
use of SCSI as a ULP in other technologies 



is an indicator of its continuing importance. 

The local network technology FDDI was 
designed for muftimedia data transmission 
via optical fiber sim ilar to the FOAL. Although 
its transfer rate of 12,5 M8ps is lower than 
that of the FC-AL, it has proven to be 
sufficient for high-quality audio and 
video delivery on backbones. The big 
advantage of FDDI is its synchro¬ 
nous data transfer mode.The serial- 
bus standard IEEE-1394-Fire Wire 
also has a maximum transfer rate of 
12,5 MBps but allows isochronous multi¬ 
media transfer. It is restricted in cable lengths. 

AIM’S transfer rat© is 19.4 MBps (155 
Mbps), Because of the relatively small size 
of the data packets (53 bytes) and the high 
portion of the administration and control infor¬ 
mation of up to 10 percent In one cell, ATM 
is not appropriate for the connection of 
peripherals. Fibre Channel, however, with its 
payload of up to 2112 bytes per frame is opti¬ 
mized for PC applications with typical block 
sizes of 512 bytes. 


menral limitations restrict Fibre Chaimel 
technology for now to high-performance 
connections between peripherals. 

For the same reasons, mass storage sys¬ 
tems in arbitrated loop topology that 
employ the SCSI protocol will play a pre¬ 
dominant role in the near term. For larg¬ 
er RAID systems, the use of multiport 
devices in parallel loops will prevail 
Parallel FC-AL loops enhance redun¬ 
dancy as well as performance. If a RAID 
controller and a hard disk array connect in 
two parallel loops, two independent paths 
are available for data transfer, almost 
doubling data transfer rates. 

Fibre Channel has significant advan¬ 
tages such as high reliability, fault toler¬ 
ance, real-time transmission, and flexi¬ 
bility of services. The goal of the Fibre 
Channel communi ty is a network of cor¬ 
porate servers, workstations, and periph¬ 
erals connected in one large chain. □ 


OttoLehneris a softtmre engitwerand firmwan^ 
specialist with ICP Vortex Computersysteme 
(Fiem^ Gemtany). Yoit can reach him by send- 
inge-maii to lehner@vortex.de. 
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NTERNATIONAL 


The Cost/Pcrformancc 
Network Shuffle 

Mixed 10-/100-Mbps hubs and switching hubs will be this year’s big 
product area for Taiwan's network makers. 

By Mark Carroll 


all Street may be enamored of the latest technology 
from U.S. network companies, but is it wise to 
advise your boss to invest in an asynchronous trans¬ 
fer mode (ATM) or 1-Gb network? The Taiwanese 
suggest that if you want to keep your job, perhaps you should 
focus your attention on the more tried and true technologies. 
They Ve done very well by 
offering network equipment 
that, while not sexy or lead¬ 
ing edge, does offer proven, 
standardized technology that 
won *t break you r budget and 
won't become the network 
equivalent of the eight-track 
cassette player. 

The Taiwanese network¬ 
ing companies specialize in 
low-cost, mature products 
that conform to known stan¬ 
dards and have wide market 
acceptance. An example of 
how the Taiwanese wait until 
a new technology has been 
refined and standardized is 
Fast Ethernet hubs and 
switching hubs—technology 
that adds value, but at a price 
that's mainstream. 

Fast Ethernet 

Fast Ethernet transfers data 
at 100 Mbps (or 100,000 bits 
per second), 10 times the rate 
of standard Ethernet. Until 
early 19^6, there were two 
different competing Fast 
Ethernet technologies on the 
market, TX and VG. 

While VG is still available, primarily from Hewlett-Packard, 
TX is now recognized as the preferred standard. This is true even 
though VG has some technology advantages over TX, namely, 
no collisions and no dropped packets. What is on the market, 
though, shows that TX has won out; even HP is now making TX 
products. The reason for TX's success is twofold. One is that Fast 
Ethernet TX switches allow for flow control. According to Henry 


Ngai, customer service vice president for network products man¬ 
ufacturer D-Link, flow control allows the switching hub to send 
data until told nor to by the receiver. Tlie hub then switches to 
the next node, thus eliminating collisions and lost packets. The 
other reason is a marketing one. VG is a variation of the propri¬ 
etary Token Ring technology. Ken Lu, RdcD vice president for 

the network company Acc- 
ton Technology, thinks that 
“VG is no good because 
nobody wants to follow a 
proprietary standard.*' The 
network market, like the 
information-technology {U) 
market in general, is loath 
to support any kind of pro¬ 
prietary solution, for obvious 
reasons. 

lo-Zioo-Mbps Hubs 

This year, mixed 10-/100- 
Mbps hubs and switching 
hubs will be the so-called cut¬ 
ting-edge product area for 
Taiwan’s network makers. 
Various Taiwanese manufac¬ 
turers ha ve had Fast Ethernet 
hubs for more than two 
years, though sales have been 
bmited. This year, though, all 
manufacturers agree that 
such products will have wide 
market acceptance because 
of the favorable cost/per¬ 
formance ratio they offer. 

It's been widely written 
that Fast Ethernet provides 
10 times the performance at 
only twice the price. If this were true, the buyer's choice would 
be obvious. The 100-Mbps adapter cards run at about that cost 
differential but hubs and switches are still about six times the cost 
of a similar Ethernet product. 

On the high-end, high-bandwidth front, most Taiwanese net¬ 
work manufacturers now offer pure, multiport 100-Mbps Ether¬ 
net hubs and switching hubs. D-Link offers an eight-port design. 
CNet and Network Peripherals, Inc. (NPl) both offer 12-port pure 
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The Cost/Performance Network Shuffle 


ATM’s Slow Acceptance 


A lthough the Taiwanese believe that 1 -Gb 
teohnology will push back the accep- 
tanca of asynchronous transfer mode (ATM), 
they are cautiously beginning to offer ATM 
products. D'Link is not very interested in 
ATM, considering it an expensive WAN inter¬ 
face and more of a telecommunications prod¬ 
uct than a networking product. 

Ken Lu at Accton said that they will have a 
sample ATM backbone out at the end of the 
year. 'Tor large customers, it is a good solu¬ 
tion as a WAN backbone " he says. 

"ATM has some interoperability prob¬ 
lems, though, ft will take us several 
months to test the compatibility of our 
new ATM product with those from 
Digital, Cisco, etc^ Network Peri¬ 
pherals is also working on an ATM product, 
Adam Horng, sales manager for Network 
Peripherals, says, "'We will roll out a LAN/ 
WAN ATM product in Japan in the first quar¬ 
ter of 1997. It will have a 64K/155K speed 
that can run over standard phone lines." 

CNet is the farthest along in developing 
and manufacturing ATM products. Since 
mid-1996 it has offered an ATM / Ethernet 
hub. At that time, it provided this hub as an 
integral part of a pilot ATM project at the 
Hsinchu Science Based Industrial Park 
(SBIP), located outside Taipei. 

Over a dozen of these hubs are located 
at the phone company’s local switching 
office. About 100 companies at SB! P as well 
as Chiao Tung and Tsing Hua universities 
{two of Taiwan^s top engineering schools) 
have nodes. The WAN is connected with a 
fiber optic telephone cable link that has been 
installed in the park. Information travels 
across this link at 155 Mbps using an OO 3 
interface. (OC-3 stands for Optical Carrier; 
the "3" denotes three times the speed of the 
base 51.6-Mbps rate.) 

The CN9100 is an eight-port 10 Mbps- 


to-ATM switching hub with a transparent 
asynchronous transceiver/receiver interlace 
{TAXI). The TAXI transfers data from the ATM 
interface to the Ethernet interface at 100 
Mbps. The eight 10-Mbps ports provide a 
1 0-Mbps switched Ethernet interface using 
15-pin attachment unit interface (AUI) con¬ 
nectors. Each switched port creates a sep¬ 
arate network segment, guaranteeing dedi¬ 
cated bandwidth to attached devices. 

Contained within the chassis of the 
CN9100 are four modules: CPU, 
ATM, Ethernet master, and Ethernet 
slave. This modular design allows for 
easy troubleshooting and field ser¬ 
vice. The CPU module contains 
most of the hub intelligence and ser¬ 
ial, parallel, and configuration ports. The ATM 
module has the Management integration 
Consortium (MIC) connectorfor the TAXI. 
The two Ethernet modules, master and slave, 
hold the eight Ethernet ports. 

Used as a LAN-WAN Interface, the 
CN9100 dedicates 10 Mbps to each Ether¬ 
net port, with local port-tc-porl switching per¬ 
formed at a wire speed of 14,880 packets 
per second. ATM is supported via a config¬ 
urable permanent virtuai circuit (PVC) and a 
user network interface (UNI). 

Currently, CNet is marketing these hubs 
to two types of clients. Phone companies 
will use them in a way similar to that of the 
SBIP project. The phone company will buy 
the backbones, and lease their use to com¬ 
panies that want high-speed WAN ATM 
access but don't need or can't afford the 
cost of their own systems. The other mar¬ 
keting channel is made up of large organi¬ 
zations that have severaJ LANs in place. 
These customers want to keep the LANs in 
touch while still having a convenient 100- 
Mbps "big pipe" available for videoconfer¬ 
encing or large database transfers. 



100-Mbps Ethernet hubs and switching 
hubs. These products are expensivej how¬ 
ever, and their popularity is limited to 
engineering workgroups or large LANs 
that have multiple enterprise servers. The 
Fast Ethernet hub services the enterprise 
servers and serves as their link to most of 
the network. It also acts as a dedicated 
100-Mbps hub for heavy data users that 
need large throughput capability for activ¬ 
ities such as sharing graphics files. 

Mixed Speeds 

All the Taiwanese firms offer the mixed- 
speed feature in their 100-Mbps hubs and 
switching hubs. Commonly called N-way, 
this feature allows the controfler to auto¬ 
sense what a node can handle and to 
send data at either 100 or 10 Mbps. Again, 
though, this is an expensive solution for 
addressing mixed-speed environments. 
As a result, the Taiwanese have a large 
array of mixed 10-/100-Mbps hubs and 
switching hubs. 

Few users need a total 100-Mbps 
network since most don’t regularly han¬ 
dle extremely large files. Most networks, 
however, can see a marked performance 
improvement with mLxed lO /lOO-Mbps 
hubs and switching hubs. Prices for these 
products will in fact soon reach the mag¬ 
ical “times-two” price of standard Eth¬ 
ernet. This makes these products espe¬ 
cially attractive in Europe, where 
running fiber-optic cable between build¬ 
ings is more common than i n the U.S. For 
areas where fiber-optic cabling is not 
widespread, 100 Mbps could be a prob¬ 
lem. Fast Ethernet can support distances 
Lip to 2 kilometers if fiber-optic cabling 
is used. Without fiber, category 5 
unshielded-twisted-pair (UTP) cable is 
needed. 

This is also known as “data quality " 
cable. The effective distance between hubs 
using UTP is onJy 200 meters using duplex¬ 
ing. Duplexing in networks is analogous 
to that in standard phone lines. The effect 
for the user is a doubling of bandwidth. 

Reduced Chip Counts 

One reason why mixed 10/100 hubs are 
coming down in price is the appearance 
of reduced chip count solutions for these 
products from many vendors. Basic net¬ 
work hub ch ip design calls for three types 
of chips: a controller chip, transceiver 
chips, and a physical (PHY) layer chip. Pre¬ 
vious designs from Taiwan used a variety 
of mixed-chip solutions. Some were even 


as costly as one transceiver and controller 
chip per port. Several of the larger Tai¬ 
wanese network manufacturers save mon¬ 
ey by having their own lO/lQO hub and 
switching hub chips developed. 

D-Link’s Ngai says, “ We’ll have a one- 
chip solution for a 2x 100-Mb/12x10- 
Mb hub in the first quarter.’’ Dik McLel- 
lan, product marketing manager ar CNet 
Technology, agrees. He said, “In the first 
quarter, there will be single-chip solutions 
for mixed 10/100 hubs and switches.” A 
few Taiwanese IC design houses also offer 
network chips, but they don’t agree that 
one-chip solutions will be coming to mar¬ 


ket anytime soon, at least at the switch¬ 
ing-hub level. 

Mark Huang, president of Tamarack 
Microelectronics, says that “UTP trans¬ 
ceiver chips still need to be done with a 
BiCMOS process. CMOS prcKess yields are 
still only around 20 percent. There is a 
learning curve, however, so eventually 
yields will get better.” Huang also said that 
Ethernet switching bub chips are a long 
way from moving to a single-chip from 
the present three-chip solution. He be¬ 
lieves it won’t happen until “ we can move 
to O.T5-micron process fabrication with 
increased yields, [f someone did have a 
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Ethernet Switches 


"PRIME time 
for 

electronics!" 

Excellence is our title 
and 

even more our profession! 


Your profits with: 



P^llME ELECTRONICS 
TkADING GMBH - 


Brabmsstr./30 ■ d-2355.6 Lueb eck 
Tel^/451 40 80 -pax -/45174756 97 


A n Ethernet network transferring data at 1 
Gbps is the Ethernet vendor's answer 
to ATM technology. Dik McLeflan at GNet 
said, “Ethernet people don’t want ATM to 
happen, so 1 Gb is their move to keep ATM 
on the back burner^ 

The 1 -Gb Ethernet products began to 
appear In the U-SJn late 1996, all using pro¬ 
prietary technologies. We should 
see standard protocols for 1 -Gb 
networking equipment by midyear. 

As a result of the lack of a standard, 
the Taiwanese are waiting to intro¬ 
duce t-Gb switches, but most 
agree that 1 Gb has potential for tate 
this year, though volumes will be low. Some 
manufacturers see problems in commercially 
implementing 1-Gb products, notwith¬ 
standing 1 Gb’s use of the same technolo¬ 
gy as Ethernet and Fast Ethernet For the 
Taiwanese, 1 -Gb technology is mostly a 
fancy tweaking of standard Ethernet tech¬ 
nology, Mark Huang, of Tamarack Micro- 
Electronics, says, '’Basically, 1 -Gb Ethernet 
uses the same technology as 100-Mb, but 
at a higher frequency. This heightens the 
problem of collisions. As a result, every node 
needs aswitch. You can’t use standard hub 
designs.^’ Lu at Accton adds that the tech¬ 
nology “not only increases the signal fre¬ 
quency but also spirts data into three chan¬ 
nels from the one channel used by 10- or 
100-Mb Ethernet," Cabling is another poten¬ 
tial problem with t Gb. Current designs call 
for either the use of four-pair, category 5 
unshielded twisted pair (UTP) or fiber-optic 
cabling. Ken Lu at Accton disagrees, how¬ 
ever, thinking that fiber-optic cable is the only 
way to go. 

The problem of increased cabling costs 
pales in comparison to basic flaws in 1 -Gb 
technology. Due to the high speed of packet 
transfer, collision detection greatly reduces 
the effective transfer distance of 1-Gb 
Ethernet. McLellan says that because of the 
need for collision control, 1 -Gb Ethernet is 
limited to a distance of 10 meters, or 20 


single-chip solution, though, they would 
make a lot of money. 

Switching Hubs 

Switching hubs are important for large 
networks for two reasons: They over¬ 
come TX’s problem with collisions, and 
they offer an advantage over standard 
lOO-Mbps hubs by partitioning an over¬ 


meters duplexed. Henry Ngai at D-Link con¬ 
curs but sees a potential way around this dis¬ 
tance limit in a move back to VG technology. 
He says, "If you go to 1 Gb, VG technology 
begins to get attractive again. That’s because 
you don't need a switch and you can go far¬ 
ther than the 20-meter limit" 

Even if the distance barrier is overcome, 
however, most Taiwanese doubt the 
basic need for 1 -Gb. Their question 
is one of total system data flow. 
Officials at D-Link, CNet, Accton, 
and Tamarack all say that at 1 Gb 
you get CPU and software bottle¬ 
necks in the total system. McLellan 
says, "Even at 100 Mb, the network is not the 
bottleneck. System constraints are. Current 
systems certainly canT match 1 -Gb-leve! 
bandwidth." Ngai concurs, pointing out that 
at 10 Mbps you get 1000 packets per sec¬ 
ond with interrupts. At 100 Mbps you have 
10,000, At 1 Gb you have 100,000 packets 
per second with interrupts, which is more 
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than any current or planned CPU or software 
can handle. Ngai doubts the mainstream 
need for 1 Gb. "Since most traffic in a net¬ 
work is intradepartmental’’ he says, “ 1 Gb is 
not really cost-effective. A better solution is 
a 12-port 100-Mb switching hubr 

Most Taiwanese agree that 1 Gb will not 
be mainstream until 1998, but most still plan 
to offer some type of 1 -Gb product this year. 
Accton, in particular, will offer a mixed 100- 
Mb/1-Gb switch at the end this year. As is 
usual in the PC market, though, the 
Taiwanese suggest caution when buying 
first-edition products. 

loaded network. When a packet is for¬ 
warded to another node in the same scg- 
mentj the switch confines traffic to that 
segment. If a packet is sent to a node in 
another segment, the switch will forward 
the packet only to that segment, isolat¬ 
ing traffic from other segments. This 
increases network throughput and helps 
balance the network’s load. Also, as Ken 
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The best protection against 
on any platform. 


www.pandasoW.es 


^ Multilingual 
^ ^Multiplatform 
^Awarded 
nda sfleader 

Aiili-VirMi 

Service 


♦ Bundles for OEM & Integrators 

♦ Distributor inquiries Wellcome ^ 


%tjPanda^ 

' Software tnierr}ationai 

Avda, de la Democrocia 7 - PI. 3 n** 7 
28031 MADRID - SPAIN 


M 34 ^ 301 30 15 
FAX: 34 I 332 00 54 
E-mail: info@pandasoFt.es 



WinPhone® 

$ave Time and Money 
making Phonecall$ 

WLnPhone® is the leading pawer-dialer: Integrated with MS- 
Office’97 * hilly TAPI compatible • Smart Agents; dial from 
your favorite application, internet browser and plionebix>k • 
Win5,Win95,Win NT4 - ISDN, analog, GSM. mobile, DECT 

• multiple languages * Least-Cost-Rotiter • call accounting 
with cost computation • single and multiuser version • Client/ 

Server • Internet telephony, application sharing, video-phone 

* speech recognition • Kid's phone ■ multiple languages- 

Callback and calling cards 

see US: CeBIT’97, Austrian Pavilion, Hall 5, Booth D56 
MegaSoft GmbH, Hockcgasse 17,A-ll80 Wien,Austria 
E-Mail: info@megasoft.co,ats Fax +43 (1) 470 2022-77 
Internet: www. megasoftxo.at/megasoft 


International 


Lu points our, ** You have to add a switch 
if there are more than two hubs in a net¬ 
work.^ With a much smaller forwarding 
delay than that of a bridge, you can con¬ 
nect as many hubs as needed. This over¬ 
comes the limitations of Fast Ethernet 
repeater hubs. The Taiwanese believe that, 
at a corporate level, mixed 10/100 hubs 
and switches will replace pure 10-Mbps 
produas. They believe that it makes good 
planning sense to migrate to the higher 
performance mixed produas. The 10-Mb 
switching hubs seem especially doomed 
to the technology graveyard. On the 
whole, however, the Taiwanese believe 
that 10 Mb will predominate in the net¬ 
work produas sold this year because most 
of the world's companies are small and 
don’t need the throughput of 100 Mbps. 

Technology Limits 

Fast Ethernet does not now support pri¬ 
ority sorting of data, but Ngai at D-Link 
said that Fast Ethernet will soon have that 
capability. This is important for video- 
conferencing applications since the data 
flow of the videoconference must not be 


WHERE TO FIND 


Accton Technology 
Corp. 

Hsinchu, Taiwan 
+flB6 35 770270 
+886 35 783 838 
http://WWW. accton 
.com.tw 

CNet Technology, 
Inc. 

Hsinchu, Taiwan 
+886 35 786 666 
+886 35 783 525 
http://www,cnct 
.com.tw 

0-Unk Corp. 

Hsin-Tien, Taipei, 


Taiwan 

+88629161600 
+886 2 914 6299 

Network 
Peripherals Asia 
Taipei, Taiwan 
+886 2 999 8188 
+886 2 999 8187 

Tamarack 

Microelectronics 

loc. 

Taipei, Taiwan 
+886 2 772 7400 
+886 2 7760645 


interrupted. Another limitation Ues in the 
number of ports that can be supported, 
which is now 12. Lu at Acaon believes that 
24 ports will be available by midyear. 
The 100-Mbps switching hubs often out¬ 
perform the systems they are made to sup¬ 
port, which is something to consider when 
making purchase decisions. McLellan at 
CNet cites the example of customers buy¬ 
ing ISA 100-Mb Ethernet cards: Fast Ether¬ 
net transfers data at 12.5 MB but the ISA 
bus is running at only S MB. 0 


Mark Carroll is a BYTE contrihutmg editor m 
Taipei. He can he reached at markur@ 

t rails end. CO tn.tiw. 
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BYTE Proudly Announces its Annual Awards Program to 
Recognize the Best Products at CeBIT... 


Best of CeBIT ’97 

BYTE magazine ^vill honor the BEST NEW PRODUCTS at CeBIT’97. If your company plans to launch a 
new product that will be exhibited at CeBIT’97, you are encouraged to send product information to 
BYTE’s editors and enter the Best of CeBIT'97 awards competition. The judging will take place during the 
trade fair in Hannover, Germany (13-19 March). 

When evaluating eligible products, BYTE editors look for innovative new products that show potential 
influence on business computing worldwide, and have a strong impact on show attendees. To qualify for 
tliese awards, companies must announce their products mthin 30 days of CeBIT, and the products must 
be on display at the show,* 


BYTE's Team of Editors will be 
Evaluating New Products 
in the Following Categories: 

Best Portable 

Best Communication 
Software 

Best Communication 
Hardware 

Best Internet Product 


Best Peripheral 

Best Multimedia 
Software 

Best Multimedia 
Hardware 


Best System 

Best Application 

Best Development 
Software 

Best Technology 


If you’d like your product to be considered for these awards, please send us your product press 
releases (not products) by 28 February 1997. Be sure to include your stand number and exliibit hall. 

Send to: R ain er Mauth, BYTE European Editor 

The McGraw-Hill Companies 
BYTE Magazine 

Emil-von-Behring-Strasse 2, D-60439 Frankfurt, Germany 
Tel: -I- 49 69 5801-123 Fax: + 49 69 5801-145 
e-Mail: 76004.3460@compuserve.com 

Or submit your entry via the Internet at http;//w'ww.byte, com 
Click on die VPR icon for details. 

BYTE editors will view products personally at CeBIT and determine nominees for the awards. 
W'inners will be notified in advance of the formal announcement which will be made at the show. 

*6YTE dirors reserve rlie right to delenulne the aligibirity of any tocrpcny entering this competition. 




The Global Airthority for Computing Tedinology 
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CDcmns - A«vnc 

Fax Plus for Win £'175 

FaxMen SDK £390 

Cominfi - Network 
Distinct TCP/IP Visual Internet £255 

dsSookat 1.25 Intro £65 

Database 

ADEA^BX E350 

SmitlTware VBX tor Btrieve £1 SO 
VB/13AM MU for Win 16-bH E1.45 

Oraphlcs - Charting 
Chan FX 3.0 116-tiil only) E210 

Charting Tools for Win -VB £i 80 
Real'Time Graphtes Tools • VB £300 

VBGraphix £270 

Graphics «Image Filss 
Image SDK Plus/VBX ZO E250 

ImageMan/VBX 5.0 £230 

MulthFunctiort 

Borland Visual Solutions Pack £59 

Designer Widgets 2 0 £99 

Muscle tWlrr) £125 

VBlttel.0 £130 

VBTooi5 4,0 £115 

Visual Developer's Suile (16 bit) £216 

WlnWidgets/VBX £160 

Sundry Components 
CADConlrol £365 

d-Barcoda Dev Kit (lim runtime) £104 


Sundry Controls 

30 Graphics Tools 4 0 

£130 

EDi-VBX 10 

£705 

Ganlt/VBX 

£195 

VBX Artist 

E240 

Visual Instrument Panel Cntns 

£150 

VideoSoft VSView/VBX 

£105 

Text Editor Controls 

TX Texl-Qontrol Standard 

£205 

Tools 

SpyWorks-VB 2 1 

£100 

TMS Tools 1.1 

£99 

VBAssisI 3.5 

£140 

VSCILL2.05 

£165 

VERSIONSA/B 1.1 

El 35 


VB/MagIc Controls 


Visual 


igic C 
CAD 


Dav Kit 


£120 

£520 


HI 

Ada 

Aitombleri 

1 Basic 

GfC4f 

1 Comnii 

Cross Oev 

CuEtont Controls 

Dalabasa 

, Gebuiqert 

Delphi 

' ectllors 

Fortran 

1 QrapMci 

QUl 

, Linkert/Locators 

Lisp 

Modvla«2 

Multklasklng 

Pascal 

Pro^ 

SmallUlk 

Sfti 

|| Varstoii Control 

Visual Programmirvg 

, HIIfieIdwI 


^ We ■toek many Jlema far w/ikli Ibo/e fs M 

1 no apace in these advortraements. y 
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Visual Basic Enterprise 4,0 £755 

Visual Basic Professional 4.0 £365 

Visual Basic Standard 4.0 £75 

3d Graphics TfX)lE 5 (32bil VB4) £149 
Apiary Dev Suite tor NetWare £195 

Autocoder £55 

BetlerSlate Pro wA/B CodeGan £249 

ButtorMaker £75 

ClassAotion (VB4) £110 

ClassAesisi (ihc Oblets) £175 

CodeB3nkiVB3/4) £88 

Code Complete £175 

Crescent Internei ToolPak 2.0 £135 

Designer Widgets 2.0 £99 

EnOulry 2.0 (VB4) £199 

EBwIn/Desktop for VB4 £399 

GeeWisr 2,0 £75 

Helping Hand for VB £150 

into Code CVB4) £55 

List 4 Labels for VB3/4 3.5 £295 

PowerPak Enterprise tor VB4 £925 

Po^rPak ProfesEkjnal for VB4 £505 

SplaahWizard £75 

Spywofks - Prof 4.0 (inc Sub) £225 

Tear Otf Menus lor VB4 £115 

VB AppPramework £159 

VB Assist 4 £130 

VB Compress Pro 4 0 £98 

VB Language Manager Pro 3.0 £132 

VB/FallSafe Pro £195 

Vision StoryBoard 4.0 [ VB4) £175 

'VIsuel Bridge {Access -• VB4) £89 

Visual Expert Developer £250 

XREF 2.0 £95 


Borland C++ 5.0 £245 

Borland C++ Dev Suile 5.0 £337 

BC++ Dev Suite + Des Tools CALL 

MS Visual C++ 4.2 Enterprise £795 

MS Visual C++4.x Sub £379 

MS Visual C++ 4.0 Standard £59 

Optima++ Developer Intro £139 

Salford C/C++ Win Dev £395 

Symantec C++ 7.2 £375 

Turbo C++ tor Win 4.5 £68 

Visual Age for C++ 3.5 w/Docs £326 

Watocxn C/C++ 10.6 Intro £145 

High C/C++ for Exl-DOS/Win £620 

SaTford C/C++ DOS Dev £195 

Turbo C++ 3.0 £66 


GREY 

MATTER 


Prim dQ fiDt InelDits V4I Qr Dther kjcatiaxea 
bill do ittcrludfl diillvBry in mairtiand UK.. 
Ples» chudr prii^is at time attril^r m sds arii 
IfF^pafeil smitQ wealfs tHkKQ EiublicaliDii. 
Til Ij paas’ lists ^ m tircul JCU; - 

xAW tij lOT a EMimpifiie titles ilsi. 
DFtOEfl BV FHOkL WtTHVOUR CREDIT CflHD 

(01364)654100 

FAX: (01364)654200 


Maths & Stats 


COMM-ORV/LIB 16-0 

£140 

IMSL C Numerical Libraries 

E495 

Fax C++ SDK for Win 16/95 

E770 

IMSL Math Module for C++ 

£495 

Green leaf CommLlb 5.2 

£235 

Malh.h++5.1.3 

£495 

OnNatSDK4.0 

£370 

McKney.h++ 

£1075 

Compression 


Sundry CDUtponents 


Crushed Win te-bit w/Source 

£235 

C++ Sooch Componenls 

£415 

Greenleaf ArchiveLIb 2.1 

£21D 

Hasp Agent 16 & 32-bll Combo 

£555 

PKWara Data Comp Ub for Win 

£175 

TG-CAD Prof B.O 

£1235 

TGOMP/MullhPIfltfarm 2.12 

£106 

TDols.h++ 7.0 

£340 

Caiabasfl 


WinWidgets+ + 

£240 

CodeBase 6.1 

£295 

Tunis 


CXBase Pro 

£500 

CC-HIDERtor Wlnie 

£250 

DBTodS.h++ for ODBC 

£1250 

KPWin++ 

£625 

DISAM96 for DOS/Wtn 

£715 

New! Solo Intro 

£295 

List & Labels lor Win (Pro) 

£410 

Visual Parse++ 

£289 


POET Porsonal SDK 4 0 £649 

ProtDGen+ ClientfServer Win £1470 
Raima DBM EngIne+EADS 4.0 £740 
Velocis + EADS (OHer) £250 

Visual SQL £990 

Gira|]hics - Charting 
Charting Tools (or Win ZO £1S0 
Essentlgl Chari for Win £275 

GraphiC/Wln 7.0 £360 

Graphics Server 4 0 £245 

Real-TIme Graphics Tools £360 
Graphics < Imaged 
Ad Oculos (Image Analysis) 2.0 £325 
Image SDK Plus for NT £505 

ImageMan Oa 32 & 16-bit 5.0 £620 
LEAOTOOLS Win32 Pro 6.0 £715 

Graphics A GUI 

3d Graphics Tools 5 f32-bil C) £230 
ProtoGen + Pro lor Wlri32/16 £415 

WlnGKS £575 

WinMakerPfo6.0 £725 

zApp £575 

Zinc Engine & Win32 Key £634 



, , ' : DELPHI J 

Y W, 

i| Delphi Deskiop 2 

£245 1 

Delphi Developer 2 

£390 

Delphi Cllent/^rver Suite 2 

£1260 

Learn to Program with Delphi 

£33 1 

ABC for Dolphi 1 .Ob 

£99 

Apiary Dev Suite for NetWare 

£195 I 

Asynch Pro 2.0 for Delphi 

£135 

Borland RAD Pack for Delphi 

£125 

Charting Tools lor Win - Delphi 

£1S0 

Compononl Creole 

£155 

I Conversion Assistant Ds.tabasa 

£9S 

Dialog PROS 

E210 ' 

Eschalon Power Controls 2.0 

£135 1', 

Helping Hand for Delphi 

£150 

HyperTERP/Delphi 

£120 

InrvageLIb 16-hil 

£109 

(ntoPower 2 0 

£179 

InnoVlew MultiLanguage 

£126 

KingCelandar Pro 

£65 

List 8 Labels for Delphi 3,5 

£295 ^ 

Moblus Draw Kit 

£99 ^ 

Mobiua FastSpriles 

£105 

OCX Expert 

£195 

Orpheus 

£135 

Pumpkirt Projeol Manager 2.0 

£86 

Real-Time Graphics Toola 

£360 

Transform: Component Expert 

£125 

VisualPROS 1,1 

£125 

WinG Sprite Kit 

£99 

IHI BASIC LA^GVAGE 

PPwerBASIC Pro (Wln6D0S) 
PowerBASlC DLL Compiler 
XBasic Pro (Win32) 

£210 ! 
£106 
£540 


C &' C++ FOR J 


Comms 

EsEentiaf Comm 5.0 £235 

CommTodlB (or DOS £215 

StIverCemm "C" Asynch 4.06 £210 

Database 

c-tiae Plus 6.6A £565 

SoflFocus Blrofi/ISAM £75 

Graphics & GUI 

Fasigraph 4.0 (Ted Gruber) £195 

GX Graphics 3,0 £155 

MetaWiNDOW-DOS 5.0 £215 

Zinc Engl ne fi. DOS Key 4,2 £634 

Maths G Scientrlic 
C/Maih Toolcheat & Gradx £45 

H uge VI rtuai Array S NAT 3.0 E215 

Science, Eng & Graphics Tools £115 
Screen 

G/WmdCtwa TcKsIchest £45 

Grecnieaf Datawindows 3.0 £225 

General a Systems Libraries 

GXSounds £155 

MTASK £215 

Tools 

C^DOC Pro 6.D £24D 

C'Vision lor C/C++ 4.0 £145 

Codec heck (Ptole^sional) £475 

PC-LinUor C/C++7 0 £135 


I^OW PRIOES 

MlCfK)S0n & BORLAND 

PP.OPLICT'" 




KS Furtrsn PuwerStatiou Std 

4 £485 

MS Visual Basic Stet 4,0 

C7S 

MS Visual Basic Prai 4.0 

£365 

Microsoft Visual C++ 4,x Sub 

W7t 

Borland C+4 £.0 

£245 !! 

t Delpitl Desktop 2 

£245 

Delplii Developer 2 

£350 

Turbo C++ for Win 4.5 

£55 

Visual dBASE 5,5 

£250 1 

IwiTH FULL TECHNICAL SUPPORT j 


Borland C++5.0 

E:247 

Borland C++ 5.0 Dev Suite 

£340 

Jamba 

£189 ] 

Java Workshop 

£72 

JFaclory {Win321 

£166 

Paris for Java 

£70 

Visual Caf^ 

£145 1 

Visual Cafe Pro 

CALL 

Visual J++ Intro 

£75 ' 

WinGEN for Java 

£250 


News & 


VisualAge for Basic 

A PoiJflijfe. 00 V/swa/ Bask:* 

IBM's VisualAge for Basic is here, a real 
alEernativa to Visual Sasic: 

■ Qbject-Orienled Extensions let you 
create classes 3 subclasses in Basic. 
You can also code Basic mathed calls 
Id exicmal CX:Xs. OLE servers S SQM 
Objects 

B Integrate Coit^nents Into your 
apps using drag h drop, whether they 
are QCXa, OLE servers or SOM 
objects (OpenDoc to follow) 
m Communlcale wilh hosiSr sarvars 
and other apps using controls foi 
APPC, EHLLAPI, IslelBIOS. TCP/IP & 
Async (serial pod) 

■ Build Client Apps with a VB-style 
GUI builder & syntax edilof One box 
supports Win32 & OS/2 

i " ■ Build Server Apps (stored 

procedures & user-dafinod functiona) 
for DB2 on Win NT, QS/2 & AIX (needs 
DB2SDK). Run daiabasa logic & 

I processor'! ntersive routines on last 
J servers 

^ * Debug Client & Server apps from 
' youT cllehl werkatatlon 
I ■ DB2 Suppoii (needs DB2 SDK) lets 
you use state S dynamic ambedded 
SQL In client Bt server apps. CL1 or 
ODBC 

■ Data Access Controls {Win32 only ) 
are automatically bound Classes 
1 simplify programming 
' * Stored procedure OCX & VBX 
Invokes DB2 slored procedures from 
other Win32 or WInl 6 clieni^ 

At only EflO + VAT, why not try it out? 
Ttiere are enough advanced leaiuies to 
i make II Intereaiing, and it is .an essential, 
purchase for 0B2 uaera Call us for more 
■ details. 

Visual Cafe 

T7je Cornpima Java RAD Too) 

With s. set ol high-level two-way tools, 

I Symantec’s new Visual CafQ takes RAD 
' ID new heights: 

■ Form Designer runs a Java VM to 
render layouts S run dynamic Java 
components at design tirrie 
* Full Synchronlzatlofi botwean 
source code and visual tools 
» {nteractlon Wizard lets you visually 
specify actione based on ob[ecl and 
I menu events 

■ Component Library contains an 
;i extensible repos ilory of (orms, 

Ij windows, and objects 
I ■ Graphical Pebugger lets you debug 
I apps al th e source level wh lie 
supporllng expression watch, 
'YalueTIps, data browsing and multi- 
'' ihreaded debugging 
' ■ Enhanced Compilers genarate & run 
your code taster lhan ever 
I nils stunning too! can be yours for iust 
£ 145 VAT. C all us right nowl 

Visual Cafe Pro 

TTie Bast Gets Even Bmert 
BEven before Visual CafP aiadad 
shipping, Syrnantec have topped 11 with 
the Pro edition for very rapid 
development of database apps 
' ■ Automatically Create Forms on top 
1| of axisllfig database lab lea 

J- ■ Wizards easily create applets ^ apps 
j that bind to database tables, 

'i Including master/detail pins. 

■ Local Relational Database Engine 
gets you siarted wriiing database 
connected Java apps 
■ Database Aware components are 
building blocks for ycur. apps 
m dbANYWHERE Workgroup Server 
lels you develop true mul(l*plaiEorm, 
multi-tier, rnulli-database Internet 
apps lhat access corporate and 
private databases. 

: We don't have UK pneing yet, but it 
' should be shipping in December, so call 
us if you want Uie very best I 
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PREVIEW 



Triccy-PC 
Price: DM 349 

Circle lo&i 
on Inquiry Card. 


Dr»Neuhdu5 
Te lekom m un Ikatf on 
Hamburg, Germany 
+49 40 553040 
info@neuhaus.de 
http;//www.neu haus.de 


Personal Call Center for ISDN 

D r. Neuhaus's Triccy PC provides simple but efficient com¬ 
puter telephony integration on ISDN. This analog ISDN ter¬ 
minal adapter (a/b adapter) lets you connect as many as six ana¬ 
log devices, phones, mode ms, or fax or answering machines to 
the ISDN network. This assures that you can use existing equip- 
ment while capttalking on ISDN services. The product also pro¬ 
vides features such as direct extensions usually found only in 
more expensive branch exchanges. 

Even more intriguing is Triccy-PCs Triccy-Soft telephony soft¬ 
ware that turns your Windows 95 machine into a sophisticated 
personal call center. It monitors and identifies alt incoming calls 
by matching them against your MS Exchange address book. 
Additionally, you can link a document or an application to any 
entry in the address book. So when you receive a call, Triccy-Soft 
automatically launches the corresponding application. If your 
PC has a sound card and a text-to-speech API (e.g.^ MS Phone), 
the software reads the caller's name or telephone number to you. 
If you use a headset, Triccy-PC prompts you with icons to accept 
and terminate calls. The system not only lists all inbound and out¬ 
bound calls, it also sorts entries, aggregates expenses, and cails 
back people who tried to call you while your phone was busy or 
unattended Triccy-PC comes in English, French, and German 
versions, -RamerMauth 


Communications 


Multiple Point-to- 
Point Wireless Modem 

3JTECHN0L06Y NOW OFFERS A WlflElfSS 
modem.The device utilizes direct 
sequence spread spectrum (DSS5) 
radio-frequency technology and 
operates in the 902- to 928-IVfHz 



ISM band. The unit can be config¬ 
ured as a DCE for connection to a 
PC or as a DTE for connection to 
an external modem or printer. 
Data transfer rates are 14.4 Kbps 
and above. One RF modem can 
establish a radio link with one oth¬ 
er modem in a virtually transpar¬ 
ent RS-232 link. As many as 10 
channels are available, and a max¬ 
imum of 10 point-to-point links 
can be established at any one time. 
In master mode, the modem 
selects the clearest RF channel 
based on the average received sig¬ 
nal strength indicator (RSSI) val¬ 
ue of each channel. The synchro¬ 
nous half-duplex packet data rate 
is 85.33 Kbps, 

Price: Call company. 3} Tech 
Co., Taipeh Taiwan, 3-8862 
SOO 6916; fax: 3-886 2 S06 
9793; a3itech@fns4.hmet 
.net; http://www.a3ixomJw. 
Circle 1027 on Inquiry Card, 

Fax/Modem/LAN 
PC Card 

The corporate traveler will whcome 
an opportunity to have fax, 
modem, and LAN connectivity in 
one PC Card. Ughtspeed Interna¬ 


tiona I is now offering this combi¬ 
nation in both a 14.4-Kbps 
(1414LAN-14] and a 28.8-Kbps 
(28B0LAN-28) model. This is a Type 
II PC Card, supporting IEEE 802.3 
lOBase-T and 10Basc-2 Ethernet 
and fully compatible with the 
NE200t) Ethernet card standard. 
The fax is compatible with V.17, 
V.29,V.r7ter.V,21 Channel 2,6 111. 
and EIA Class 1 and Class 2, Major 
telecom approvals include Ger¬ 
many’s BZT, the U.S.'s FCC, Aus¬ 
tralia's AusteL The Netherlands' 
PIT, New Zealand's PTT, Sweden's 
Televerket, Switzerland's 8 AKOM, 
a nd Sou t h Africa's S APO. Th e ca rd 
is also CE-compliant. 

Price: Call company. 
Lightspeed International, 
Taipei, Taiwan, 
231352j/'£i;cr+m 35 
231353, 

Circle 1028 on Inquiry Card. 

ISDN PC Card 
for Power Books 

Now Macimiosh PowerBook users 
have access to the ISDN network 

by using a standard Type II PC Card. 
Called ExpressSO PCMCIA, the lit¬ 
tle plug-in card uses PPPfor Inter¬ 
net dial-up connections and 



comes with file transfer software 
and other ISDN tools. 

Price: Call company. SCii 
Telecom, Paris, France, +33 1 
44174422; fax: +33 I 
44174419; darisse 
@sciitelecofn. com. 

Circle 1030 on Inquiry Card. 
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jedized 
Malfunction Tester 


httpilIwumMollmann .de. 

Circle 1031 on Inquiry Card. 


Among the more speciauzed offerings 
in Archtek Telecom's SmartLink 
range is the OS-500 protocol ana¬ 
lyzer, a rugged tester of data com¬ 
munications malfunctions. It fea¬ 
tures protocol monitoring, analysis^ 
and simulation, bit error rate test¬ 
ing. and terminal emulation for all 
common protocols. Compact and 
lightweight, the DS-SOO is ideal for 
portable field service and mainte- 
n a nee. There Is a fu 11ASQI keyboard, 
a large graphics display, softkey- 
driven menus, and an auto-con¬ 
figuration capability. A trigger pro¬ 
gramming la nguage is available to 
help diagnose particularly elusive 
protocol problems. With an appli¬ 
cation disk, you can examine data, 
program, and configuration files 
and print them from a PC. 

Pricet Call company. Archtek 
Telecom Corp.^ Taipei, Taiwan, 
+ 8S62 21H8730; 
fax^ ^8862 914 6299; 
sa ies @archtek.com. tw; 
http:llwwwMrchtekxom.tw. 
Circle 1029 on Inquiry Card. 

Establish Remote 
Presence via ISDN 


Offering various combinations of 
communications protocols, the 
TA+POS, TA+PPP, and TA+DAA 



ISDN terminal adapters support 
tetephony, fax, and 33.6-Kbps 
modem applications. The devices 
use the protocols V;110, X.75 PAD, 
andX.31 via D and B channels and 
thus integrate with a wide range of 
applications such as credit card 
readers and POS terminals. 

Price: Call company. 

StoUmann E+YGmbH, 
Hamburgy Germany, +49 40 
890 SS-0; fax: 4-49 40 890 88- 
444; mfo@stollmann.de; 


Add Serial Ports 
to Mobile Computer 

Integrating TWO high-speed serial 
ports into one dual-function PC 
Card, the new DoubleSeriaf (S2S) 
board brings greater flexibility to 
mobile computer users. Both seri- 



at ports utilize 16550 UARTs and 
have built-in data buffers, allow¬ 
ing Windows and OS/2 users to run 
modems at full speed without 
wasting bandwidth by retransmit¬ 
ting missed characters.Two OB-9 
connectors are included to connect 
to serial peripherals such as label 
printers or bar code scanners. The 
serial ports install as standard COM 
ports and automatically use the 
next logical default address. 
Price: £137. Premier 
ElectronieSy Waltham Cross, 
U.K.y +44 J992 634652; fax: 
4441992 634616; sales® 
premierelect. co. uk. 

Circle 1032 on Inquiry Card. 



SSA Storage System 
for NT and NetWare 


EUMINATING BOTTIFNECKS IN CUENT/SERV- 
er NTand Novell networks, the FTT 
disk subsystem offers up to 72 GB 
of storage space in one compact 
enclosure. The system comes with 



PCI a nd Seri a I Storag e Arch itectu re 
controllers and cables. The FT3 sup¬ 
ports several network topologies 
with a transfer rate of u p to 80 MB 
persecond. 

Price: Call company. 

Computer Design Group, 
Manchester^ V.K., 444161 
8724177;fax:444 161 
8720792; 72004.2414® 
CompuServe, com, 

Circle 1033 on Inquiry Card. 


Graphics Tablet 


New Tablet and Pen 
for Windows PCs 

Tabby, a graphics tabif, consists of a 

176mm by 165mm tablet area, a 
stylus, and a communications cable 
to connect to the serial port of a PC. 
it IS ergonomically designed and 
fee Is m 0 re n atu ra i a n d easier to u se 
than a mouse, which should pro¬ 
vide better cursor control. The sty¬ 



lus, about thesize of a pen, has two 
integrated buttonssimilarto those 
of a mouse. Resolution Is 2048 by 
2048 pixels. 

Price: Starts at £69. Graftek, 
Watford, U.K., 444 1923 
248222; fax: 444 1923 
244041; http://www.graftek 
xo.uk. 

Circle 1035 on Inquiry Card. 


Keyboards 


Cherry USB Keyboard 

Cherry is offering a new Universal 
Serial Bus keyboard as part of the 
com pa ny's MX3000 fa m i ly. It co mes 
in two versions: with and without 
"unpowered" USB hub functional¬ 
ity. Three connector jacks at the 
back of the keyboard are desig ned 
to accept low-speed (1 .S-Mbps] or 



high-speed {l 2-Mbps) traffic. 
Price: DM 299. Cherry, 
Auerbach, Germany, 449 
9643 180. 

Circle 1034 on Inquiry Card. 


Printers 


Printers Attach 
to Compaq Notebooks 

Hanh & Partner's new PrintSystems 
fit into the back of the Compaq 
Centura Aero and other mobile 
computers, thus eliminating addi¬ 
tional power supplies and cables. 
These Enk-jet printers provide 360- 
by 360-pixel resolution and include 
25 scalable Bitstream TrueType 
fonts. Despite the printe5' physi¬ 
cally close con nection to the com- 
puter, other external Jacks for 
mouse, keyboard, and monitor 
remain accessible. 

Price: DM 1198. Hantz & 
Partner, Gundelfingen, 
Germany, 449 761 592100; 

100431.2606@compuserve 
.com. 

Circle 1037 on Inquiry Card. 


Monitors 


Flat-Panel Monitor 

Microvttec's NEW SuperVGA LCD mon- 
itor features a 30.7-cm TFT screen 
with a maximum resolution of 800 
by 600 pixels and a 256K color 
depth. An on-screen display allows 
you to make adjustments easily 
from the front panel. The monitor 
complies with Energy Star and VESA 
D PM S standards. 

Price: About £1299. 

Microvitecy West Yorkshire, 
U.K.y 4441274 390011; fax: 
444 1274 734944. 

Circle 1036 on Inquiry Card. 
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iVerMedia Bridging PC/9IAC & Udeo 

\/erMedia has just the right products for the school, home and ofRce! We offer a complete line of portable 
can converters that make your presentations a lot simplier and easier, as well as TV Tuner and MFdeo Phone 
roducts that are great for business and entertainment. All at an affordable price! Check out our latest products. 




w Cl The Ultimate PC/MAC-to-TV 
AVGilVGyA-/ Presentation Tool 

AVerKeyS allows you to project computer presentations on 
TV or LCD projectors and record to videotape. What sets 
the AVerKeyS apart from previous scan converters is its 
extremely high quality output and 4 new powerful features : 

■ Remote Mouse & *3 Dynamic Zoom Functions : 

Remote Control in One * Zoom & Pan 

■ Touch Button Control Panel * Area Zoom ^ 

■ Video Switcher Function * Cursor-Position-Zoom 


Plug & Play TV Tuner/Gatite 
Display Box 

With AVer TVGenie, you can now watch 
TV, your favorite videos, or play video 
games on a PC monitor without having 
to turn on the computer! 


I No Software 
Driver Required 
I Remote Control 
I Full Screen 
TV Display 


I On Screen 
Display Controls 
I Wake Up and 
Sleep functions 


Wer TVPhone 

V/FM/Internet Yideophonc 


le AVer TVPhone consists of a PCI TV, FM 
mer and Capture Board, a microphone, and 
jftware that allows you to do internet video 
jnferencing, watch TV on your PC monitor, 
id listen to FM radio while you work. 


Supports VGA mode 
up to 1024x768 
Wake Up Call 
TV Scheduler 
16-Channel Preview 
Image/Video Capture 


Remote Control 
Complies with 
PCI 2.1 
Requires 
Camera and 
Sound Card 


AT OFJEICE 


AVer TVCenie 


USA Tel (510)770-9899,1-800-863-2332 Fax (510)770-9901 Germany Tel (49)6108-77798 Fax (49)6108-81057 
Canada--Tel (604)608-0747 Fax(604) 608-0749 International Tel (886-2)226-3630 Fax{886-2)221-4538 


1 Copynght 1S67 A^^rMeda Inc, AH itghta reservec 

AM|rt<»y5#rtd AVi*TVPIiQ(i6 df 

^fUsdia IbdhciolosMtB. Inc, Al ofiiar tradamaitcs belong bo ttnr 
i4p«(4s4 compspiin 

wtum sdbtHct bg change withnil notlca.) 


rriCeBITW 

H A M N 0 V E R 
13, —H, 03, 19^7 


Visit AVerMedia 
at Hall 8, D26 



Bridging PC/MAC & Video 

Circle 745 on Inquiry Card {RESELLERS; 746). 

http ://www. aver, com 





























RTKernel 

Professional, high-performance real¬ 
time multitasking system for DOS 
and 16-bit Embedded Systems. 

Ffjf ^Hland C/t++. KicTQio^E [/C++. Mid Bortaml F^aL 

libraries: DM SQO Sounce Code: add DM TOD 


RTTarget-32 

Cross Development ^stem 
for 32-bit Embedded Systems. 

Support; hid und htgilier,}; little ^ KAM/KOH- 
For Soriind C/C++. HicroHift C/C++, and WatoHn C/C++. 

Libranes: DM ZSQO Soyrce Code: add DM 1500 


Qn Time Informadk GmbH 

HufwEg 220&& KaulHirg. GERKAHlf 

PhiHM+4M0-22T94QS 

hx +4M0-23292iJ 

Binay 10Z31101 @ tijiiipiiy!ii«,coni 


On Tlmeflg - 

REAL-TIME AND SV5TEM SOFTWAJ^E 


RTKernel-32 


Professional, high-performance real¬ 
time multitasking system for 32-bit 
Embedded Systems. 

SupjHim Intel 3^6 and higlier. 

Fw Borland C/C++. Kicrawift C/C++, and Watcam C/C++. 

Libraries; DM 2900 Source Code; add DM 2400 


POS Printer Cash drawer Scanner 
Customer displays Keyboards 



QOQOGOQQ 


5 eit 192 S 


International Distribution: 
Kassen-Dietrich POS GmbH 
Fax +49-761 56881 
CompuServe 100637.1307 
http: //www.d i etrich-pos. de 


International 


Software 


OSOFTWARE 

Mapping 


Visualize That 
Telecom Network 

DESISNEO to ViSUAUZE MAPS AND SRAPH- 

ics for planning, engineering, and 
supervising telecommunications, 
power plants, and transport net¬ 
works, MetGraph lets users create 
applications with a minimum of 


programming skills. NetGraph’s 
tools include a development kit, a 
g ra p h 1 cs kern el, a nd a dyna m ic data 
capture system. With its sophisti¬ 
cated layout algorithms, the sys¬ 
tem a cc u rate! y co m p utes geocod - 
ed graphs, tree structures, and block 
diagrams. NetGraph applications 
run on Windows, Unix, and OS/2. 
Price: Call company, BINTTA, 
Montrogue, France, +33 J 
4 n 74 J 7 J;/ax;+33 1 
473S2W5, 

Circle 1043 on Inquiry Card. 


P R E V 1 



E W 

nnil 

I^Lay^ra 1 Cufilttmers | 



Layemame: 

jCheese 


Layer-price 

|D.Z5 dm 



CUSSSEl 

IKso dm3 


Leyermssa 

laig 





A ICH 

^ Update 1 Add | 

Delele | 

1 I 

1 -Sill 




StarView 

Price: DM 500 per seat 

plus about DM 2000 for 
each platform 

Circle 1041 
on Inquiry Card. 


Star Division GmbH 

Hamburg, Germany 
+4940 23646810 
fax: +49 40 23646550 
sv(nfo@stardivision.de 
http ://www.sta rdlvision.de 


Multiplatform Development Library 
for Office Applications 

T he StarViaw C++ library helps software developers keep the 
face of an appEication identical under a multitude of different plat¬ 
forms. This object’oriented G UI library uses Its own resource script 
format It comes with a design editor and several resource compil¬ 
ers. The library includes language support for English, German, 
French, and other European languages, full printer support, endian- 
aware classes, a platform-independent file specification, and drag 
and drop. Star Division, the developer of StarView, uses the library to 
program its own office suite. 

Version 3.0 now comprises performance-optimized element func- 
tions and multithreading for Windows 95/NT and OS/2 applica¬ 
tions. There am also new GUI components like progress bars, dock¬ 
able toolbars, and multipage dialogs. 

The 3.0 major redesign may produce incompatibilities with pre¬ 
vious versions. However, a converter program helps Iran slate exist¬ 
ing StarView applications so they’ll work with the new version. 

I tested StarView 3.0 for Windows 9 5/NT with Microsoft’s Visual 
C++ 4.0 compiler and found it to be a comprehensive and well-bred 
function library. Star says the Windows 3.1,03/2, Mac OS, and 
several Unix versions of the StarView C++ Eibrary should be released 
bythetimeyoureadthis. -BernhardSteppan 
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Circle 738 on Inquiry Card 
(RESELLERS: 739). 









































THE IDEAL MONITOR 
FOR ANY PC 

Tatung manufacture a full range of 14", 15", 17" and 20" colour monitors to satisfy the requirements of a diverse range of 
Jlroduct markets. 

Monitors specifically designed for entry level, home use, snnall business, multimedia, government, and for the professional 

CAD/CAM and DTP user are readily available. All Tatung monitors comply with world-wide approvals for safety, EMC and 
Ergonomics including MPRII and TCO. 


Visual Display Business Unit. 


The Tatung Visual Display Business Unit can offer a full range of monitors, both on a branded or OEM basis. 
Tatung also guarantees:- 

• Continuity in quality and supply, as Tatung is one of the few manufacturers to use its own CDT plants, 


• Continuous innovation and development through world-wide RBtD operations. 





I An exceptional aftor-sales service, including on-site repairs, within 48 hours, 
• Full local sales, marketing, purchasing and distribution facilities. 

Contact us now for further details ... 


CM 20 MVR 


RTCbBIT^Z 
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HALL 008 1.0G E28 


0 TATUNG 




TATUl!«lCo 

VblBl antliitW IMl 

22 ami^B 4 iuiN. 

Tiiiwi, TijMW. 

ZIlQ, 2321. 2336,225(1, 
FAX:; S^i-S9W4T7. S™j»,?9l5HS 
WWWibltfi J/wwW Ilnngrrwnl'W 
l-SUi-.lKfcc^Nl 
FTPiftjuftmmpjKKii.tw 


VISUAL DISPLAY BUSINESS UNIT 


TATUtKfUXjLtd 
Swflbnl Fwk Itl^ 
TribMLSuDpUPC, in 5Afi 

rEL.44-l432-2»ll I 
FaX:M-]9S2-IMkB 

Ilk 

AmHiqlADHi thlUb 
Mr. Simix] Cbm 


TAttJHa td. iirJipm btt. 
Smfap BHfr. ff, HM. 

dWSB MiHKnC. OllW^l*. 
ruitytt 104. iir*fl 
mJk35«^23«'. 1343-2201 
FAXi3'3345-3133 

.AInkMr, CT. Uh 


TATUNO (THAILAND^ Cs, IM 
BW24-2S. I TA 2d 3 ta»Kf U 


lEBia TbdlBil 
tEL; §62-241-7621-3 
FAX^§3-2y(t7£2]C! 


E.MMl3dUtnTiBjfl(rMTiii&]-.En tli 

Am-. It IC,Y. W-E* 


TATU6iO (21,. of Anwna, tlid. 
215011 PrEiidbSlrcel. 

(U-IB Bcodi, CA 90f 16^ US A 

TEL; 1-315-979-70531 311VA37.2IK 
FAar;1-ll4MJ744«4 

AbuJifr Mike Lw 


TATl^lRlemutiwiil IDeumdihmlATnbK 
Mu-llMndkyS<i«» *2, 

50638 KfiWVteddolXtSnimUMBj; 


TATllW OUp*. R.HJJL- 

hiKMn 1195, Oohww PUi.. 

I£«h 


rATUHO ElBctnsiica ^SinmpjLreJ ftc- T-li 
Ni!l 4. ]fl Lok^wiiRiL. 

Imiif Tetwh 


TEU«^I23*J1« 

FAX:4«2JMJ43tO 

F-M»ll:<ida> lki§H < i,w 8.gp.»fc 

AUp OO^-U Y. Ying 


FAX:1.7II-IEZ5 

Am:W3L]bmi« 
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Software 



Instrumentation 

Software 

News 


^QQQfQ 


E@8 LabVIEW * 40 - Graphical Progtomming 

- High-powered productivity tools for ftist development 

- Graphical compiler for optimized execution sp^ 

- FlexVIEW user-configurable environment 

ESS Lob Windows VCVI40 - Tools for C/C++ 

- Easy-to-use GUI editor, C program-generation tools 

- More than 600 GHB and VXI instrument drivers 

- Works with Visual C++, Borland C++, WATCOM, 
and Symantec 

CT5H ComponentWorks'^' - ActiveX Controls for Visual Basic 

- OUE controls for analog and digital I/O 

- User interface OLE controls (graphs, knobs^ meters, more) 

- Works with Visual Basic, Visual C++, and Delphi 

ViitualBench™ - Turnkey Virtual Instruments 

- Tumkey PC-bosed virtual instmments 

“ Osdllosoope, function generator, DSA, DMM, data logger 

- Runs on \Mndofws 95/3.1 with our DAQ products 

IWSffl Measure"^ - Direct Data Acquisition for Excel 

- Acquire data fiom DAQ boards or serial instmments 
~ Easy-to-use configuration panels - no programming 

- Data values placed directly into sprea^heet cells 


CqU for your fK£E evaluation 
copies of these soriwore products 
on our Sofbvare Shomo^ CD. 




NATIONAL 

INSTRUMENTS 

77/^ Software is the Imtrtiment* 


European Branch QfflceK Austria! 0662 45 79 90 D > Belgium 02 7S7 00 20 
DnmiarkiS 76 ^00 ‘ Finlorul 90 527 2321 ‘ France 1 46 14 24 24 
Germany OS9 741 31 30 - Italy 02 413091 - Netherlan4l£ 0348 433466 
Norway 32 B4 B4 00 • Spain 91 640 0085 • Sweden 06 730 49 70 
SwlteeHactd 056 200 51 51 * U.K, 01635 523545 

U.S. Corporate Headqiiarte« * T^l; (511) 794-0100 • Fax: (512) 794B411 
E-mail: infD@natm5tcoin * WWW; http://www.ncrtinstoDm 


tl OjqjIMIuUini AH I! H'l vn.1 


PmtliBi aint Amixriif' luimH llfiicd dh ihMliifnafy i3f nuHifa of thdr tapedlve mmjxinJeL 


International 


32-bH: Map 
Components 
for Windows 

MapSeRVER 3/32, A REUSABLE COMPO- 
nent library for mapping and geo¬ 
graphic information systems, lets 



developers embed high-precision 
maps into custom ized applications 
developed in Visual C++, Borland 
C++, Delphi, or Visual Basic, It pro¬ 
vides vector and raster graphics 
with optimized display and good 
perf 0 r m a nee. Co m pon en ts i ncl u de 
DLLs, C++ classes, OCXes, and a 
visual component library. 

Price; £795. Geosoft, Leeds^ 
U.K, ^44113 2344000; 
fax; +44113 2465071, 

Circle 1042 on Inquiry Card. 


Development Tools 


Object-Oriented 
Image Processing 

IMAGE++ COMBINES A GRAPHICAL DFVEL- 
opment environment with digital 
image processing under Windows 
95 and NT. It can simultaneously 
present data ffow diagrams and 
corresponding C++ source code. 
You can also incorporate existing 
external image operators and DLLs. 
Price: Call company. Leutron 
Vision. Glattbrugg. 

Switzerland, +41 1 8100676; 
fax; +41 1 SW9440; 
http;!!umw. leu iron . com . 

Circle 1044 on Inquiry Card. 

Real-Time System 
for Intel Processors 

A REAL-TIME MULTITASKING ENVIRONMENT 
for 32-bit embedded systems, the 


RTKemel-32 complies with Borland 
C++, Visual C++, and Watcom C++ 
compilers. It includes a portable 
kerne I that is co m p I etc ly wri tte n i n 
ANSI C. lt5upports386,486, Pen¬ 
tium, Pentium Pro, and NS4B9SXF 
p rocesso rs a n d conta ins d ri ve rs for 
memory management, ffoating 
point, and interrupts. 

Price: Call company. OnTime 
Informatikj Hamburg, 
Germany, +49 40 437471; 
fax: +494Q43S196; 

101212.31 0 J @compusen/e 
.com. 

Circle 1045 on Inquiry Card. 


os launcher 


Boot Manager Gives 
You os Choice 

Multi-Boot is an iNTERAaiVE operat- 
ing system launcher that lets you 
switch easily between different 
0 pe rati ng systems by r nsta 11 i ng four 
p ri ma ry pa rti tions. At boot ti me you 
can select which of the primary par¬ 
titions you want to activate. The 
system lau ncher supports all major 
operating systems and a u tom at i- 
caily replaces other boot managers. 
Price: Call company. Tec- 
Advice, Vevey, Switzerland, 

+41 792102122; 
meister@tec-advice. com; 
hup:/iwtifw. tec-advice,com. 
Circle 1046 on Inquiry Card. 


Engineering 


Comprehensive FEM 
Analysis 

Integrating automatic mesh genera- 
tion, iterative solvers, materials 
databases, and post processors, 
Argos Systemes' Systus+ is a com¬ 
prehensive finite element package. 
With its broad range of modules 
you can solve mechanical, thermal, 
and electromechanical problems 
and analyze production processes 
and coupled systems. Data can be 
exchanged with other software 
pa cka ges via IG ES or STE P. 7b e pro- 
gram runs on Unix workstations 
and supercomputers but results 


Ctrclft ?1 1 on Inquiry Card. 



















































The New Wove for Success 


Global logistics is Changing the Way We Do Business, and is 
the Answer to Managing the Computer Component Supply Network* 



Saturday, 15 March, 1997 

Auditorium 1B, TCM Conference Center at the Hannover Fairgrounds 

Luncheon sponsored by 

To Register for this FREE Conference, please respond by February 19, 1997 via FAX or the Internet 
U.S. BYTE Fox (603) 924-2602 BYTE Web site: http://vww.byte.com 


Please register 

me for the FREE "Global Logistics" Conference at CeBIT 97 in Hannover, Germany! 

Nnrne 

Title 

Componv 

Address 

Qtv 

Postal Code 

Country 

Phono 

fox 
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To Subscribe to BYTI mag^ine, or ^or 
Customer Service, cootact your local 
BYTI SubscriptiOTT Representative: 


Benelux 

Gerry Westerhof 

Phone: 31 72 509 1855 Fax: 31 72 509 1145 

Bulgaria 

Daniel Christov 
Phone/Fax: 359 2 974 3557 

France 

Eric Lo Quinio 

Phone: 33 1 49 77 03 06 Fax: 33 1 43 76 74 29 

Germany, Austria, Switzerland 

Wolfgang Brez:ina 

Phone: 49 39 525 647 Fax: 49 89 529 850 

Greece 

Maria Hadjioannou 

Phone: 30 61 620384 Fax: 30 61 272072 

Hungary 

Imre Szabo 

Phone: 36 76 488888 Fax: 36 76 488889 

Ireland 

Ian Bangham 

Phone: 353 1 280 7133 Fax: 353 1 280 7157 

Italy 

Enrico Campia 

Phone: 39 11 6127656 Fax: 39 11 8994422 

Middle East 

Zafar Inamdar 

Phone: 971 4 666768 Fax: 971 4 621149 

Poland 

Wlodek Bincyzk 

Phone/Fax: 48 2 625 2275 

Portugal 

Manuel Neves 

Phone: 351 1 3479301 Fax: 351 1 3475127 

Scandinavia 

Gunnar Sandbjerg 

Phone: 45 3314 2226 Fax: 45 3314 2218 
Of Lauge Dehn 

Phone: 45 86 223188 Fax: 45 86 228159 


South Africa 

Cape Town: J Triscs 

Phone: 27 21 24 4094 Fax: 27 21 24 8681 
Durban: T Tyson 

Tel: 27 31 2027303 Fax: 27 31 2027307 

Johannesburg: M Kendrick 

Tel: 27 11 8804988 Fax: 27 11 4428327 

Spain 

Barcelona: Javier Case lias 
Phone/Fax: 34 3 2380342 
Madrid: Eduardo Montojo 
Phone/Fax: 34 1 5716685 

Of Henri Misrahi Phone: 34 1 7337346 Fax: 34 1 7338970 

Turkey 

Cengiz Eren 

Phone: 90 216 345 3473 Fax: 90 216 346 2464 

United Kingdom 

Peter Gregson 

Phone: 44 1 61 430 3423 Fax: 44 1 61 494 6976 
or John Luker 

Phone: 44 1 258 821114 Fax: 44 1 258 821115 


If there is no BYTE representative listed above for your 
country, please contact: 

BYTE Subscriber Services: 

PO Sox 72, Galway, Ireland, 

Fax: +1 353 91 752793. 

Phone: +1 353 91 75279Z 
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International 


Software 


can be imported in standard PC 
spreadsheets* 

Price: Call company. Argos 
Systemes^ Les UUs CedexB, 
France^ +33 J 6925 10 52; 
fax:+J3 1692^3312. 

Circle 1047 on Inquiry Card. 


Data Mining 


OataEnqine 

for 32-bit Windows 


The new 32-fiiT Windows version of 
the OataEngine data analysis sys¬ 
tem can now Import ASCII and 



Excel data. Version 2.0 supports 
additional data visualization tech¬ 
niques and lets users define their 
own data mining procedures. 
Price: Starts at DM 5990* M/T, 
Aachen, Germany^ +49 140S 
94580; fax: +49 2405 94552; 
dataengin e@mitgmhh,de; 
http://t4Jmu. m itgm bh. de 
Circle 1051 on Inquiry Card. 


The Web 


HTML Tool for Big 
Documents 

Designed for publishing large docu- 
mentson the World Wide Web, the 
Intraweb HTML editor can auto- 
matica I ly convert fi les that a re h un - 
dreds or thousands of pages long. 
When combined with Virtual 
Media's Hypertext Development 
Kit, Intraweb provides a fully inte¬ 
grated, large-scale, on-line pub¬ 
lishing solution across multiple 
platforms. 

Price: £399. Softklone^ 
Loudwaten DK*, +44 1625 
819200; fax:-\-44 1628 
810314; 

sales@softkhne.cQ, uk. 

Circle 1050 on Inquiry Card. 


Comm unicati ons 


Remote Access 
to Telecoms 

With the Ariane III telecommunica- 
tions package you can connect 
directly to a customer's telecom¬ 
munications system for real-time 
maintenance, troubleshooting, or 
system upgrades. The package 
operates over switched telephone 
networks orlSDNIinesand handles 
interactive communications with 
PCs running under DOS, Unix, Win¬ 
dows, as well as Prologue and Twin 
Server. 

Price: Call company, Argos 
SySt ernes, Les Uiis Cedex B, 
France, +33 J 6925 1052; 
+33 J 692533 22* 

Circle 1048 on Inquiry Card. 

Presentation Tool 
for Intranets 

With NETpresentir 3.0 an organiza- 
tion can deliver customized news 
and information over the World 
Wide Web or a corporate Intranet. 
An easy-to-use editor lets you cre¬ 
ate a presentation and then Inte¬ 
grate it into HTML Users can view 


gA View 5We OhiPcl Igd 


[UPHBBDtiBgglSEl 


^ jloM I liras* j ex] 1 fiiii 


Son Uon tiifl vvrt Thu rn Bal 



the presentation using a Netscape 
plug-i n* Authors can assign links to 
other information objects. 

Price: DM 749* Netpresenter 
8K Seek, The Netherlands, 

+31 464370886; fax: F3t 
464360188; 
netpresenter@eureka. nl; 
http://WWW. eureka.nl/ 
netpresenter. 

Crrde 1049 on Inquiry Card* 


40IS32 BYTE FEBRUARY 1997 









































PHOTOGRAPH- BRIAN WELDER C TS^7 



On TV: The Set-Top Morphing PowerPC 


Bandai Digitais @World Web-browsing system may one day be 
the Mac network computer for corporations. By Peter Wayner 



Housed around a quad-speed CD-ROM drive, Bandai's ©World 
Web PC runs modified Mac software. The keyboard is optional. 


Macintosh with only 5 MB of 


A 


exciting. Set it on a TV with 
an Internet hookup, however, and a $499 
Mac clone begins to make great sense. 
Eased on Apple’s Pippin technology, Ban¬ 
dai Digital’s @Worid runs software from 
its internal CD-ROM or the Internet. It’s 
a well-implemented unit that should in¬ 
filtrate the set-top-box market and might 
even ste;il market share from games man¬ 
ufacturers, such as Nintendo. 

Portability is ©World's great strength. 
Stripped of multitasking code, its lean 
^ac OS fits in 1 MB of RAM, Yet all the 
standard Toolbox calls are available, in¬ 
cluding such popular extensions as Quick- 
Tlme and QuickDraw, so Mac applica¬ 
tions run with few modifications. As a 
result, software for ©World should be 
easy to come by. The ©World unit itself 
comes with a slightly retooled version of 
the Spyglass Internet browser, and its 
flashy introductory CD was produced 


TECH FOCUS 


Porting Mac Applications 

If you're a Mac programmer with a CD- 
Recordable tCD-R) device, you can port a 
Mac application to an ©World CD-ROM 
in about 15 minutes. But you'll probably 
want to modify it first to use more than the 
controller'strackbaM and "mouse" buttons. 

An ©World CD-ROM carries a version 
of System 7.5,2. A stripped-down Pippin 
program replaces Finder, but you can add 
extensions to the CD-ROM. The system re¬ 
boots each time you insert a new CD. 

You'll also need a license and a dongle. 
The ©World unit authenticateseaeh disk 
it runs, looking fora digital signature that 
only the dongle can produce. Bandai is 
planning to make the licensing costs en¬ 
couragingly low. 


with Macromedia and QuickTime, two 
we 11-understood multimedia tools. 

The unit’s Mac compatibility extends 
to hardware. You can connect standard 
Apple ink-jet printers, keyboards, and 
mice to ©World, although Apple Desk' 
top Bus (ADR) devices require an adapter. 
The ©World unit is also networkable, 
running AppleTalk through its serial port. 

The graphics subsystem, however, dif¬ 
fers from that of a basic Mac. The unit 
spits out a video signal in standard NTSC, 
S-video, or standard VGA, The display on 
NTSC TV has fewer pixels than on a col¬ 
or monitor, but antialiasing hardware 
keeps the image readably crisp. 

The game-like interface controller has 
a trackball for manipulating the mouse 
pointer and a four-position button for 
standard video action* Nine other but¬ 
tons must be programmed for a partic¬ 
ular application* An optional $69 key¬ 
board lets you type e-mail or enter Web 
addresses. Without it, you have to *‘type” 


on a screen keyboard using the trackball. 

The ©World unit comes with a 28,8- 
Kbps Motorola modem and cables for 
setting up a Web browser* As an option, 
Bandai provides its own Internet service 
(AtWorld.Nct), which costs $19.95 per 


RATINGS 


TECHNOLOGY A ^ it 
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month, I had the browser up and running 
within 20 minutes, 

Bandai is targeting the retail set-top 
market for starters, but the company also 
has plans for the corporate desktop. With 
a VGA monitor and the optional key board, 
©World would make a perfect $750 net- 
work-computer workstation sitting on 
an AppleTalk network. El 


Peter Wayner is a BYTE consuifmg editor who 
lives in Baltimore. Yow cati reach him by send¬ 
ing e-mail to p cw @ a c cess .digex.net. 
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and 


ions) read. 


work iess/ 


Now/ Microsoft' Office 97 is here. Ifs smarter, friendlier and webbter. Every application has significant improvements— 
natural-langLiage formulas in Microsoft Excel and "freehand" table draining in Word, to name a few. There's also a new 
program, the Outlool lesktoo information managon that will thrill your control freaks and just plain organize everyone 
else. The friendlier part comes in the form of Oifii>: Assistants , intelligent critters who watch what your users do and 
offer suggestions, hints and walk-throughs (so you're less iikely to be called, paged, or treed by a cranky mob). As for 
webbiness, not only can your people ' > niiv link to Web sites from inside any app, they can insert. hvperJm k*^ from 
any one document or spreadsheet to any other. And they can save anything in HTML All using what they already know. 
: Hello ntraner ^ You’ll be happy to know that 50% of Office 97 code is shared among apps. Plus, more housework is 
done at install. And the Network installation Wizard is your friend. Now/ pinch yourself. 


Wtier« do you want to go today?*' vnArw.rnIc^rosoftxom/office/ 


Microsoft' 















now/ 

It’s like a dream you mi^ht have 

one beautiful fluid me 

majiagement da nc e s/ usefs^haii 
collaborate and work together/ 
you (not needing to answer quest 



©1997 Mierosoft CorporatJOft, All rights reserved. Microsoft end Where do you want to go today? are registered irademarlss end Outlook ib a trademark of Miorosoft Corporation. 








www.microsoft.com /office/97/now/ 
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Borland’s popular RAD tool finally leaves its 
Pascal beginnings behind. By Rick Grehan 


Delphi Does C++ 



C++ Builder retains Delphi's multlwindowed 
view of code, objects, and application GUI. 


orland’s client/server rapid 
application development 
(RAD) system^ Delphi, is in 
the process of mutating. Not 
that what it is becoming is wholly unre¬ 
lated to the original, but Borland has 
replaced a large section of Delphi’s DNA* * 
Specifically, Borland took Delphi, turned 
its foundation language from object- 
oriented Pascal to C++, and called the 
result first Ebony (a code name) and now 
C++ Builder. 

Even a moderately attentive passerby 
would mistake C+ + Builder for Delphi 
There’s the specdbar, the tabbed com¬ 
ponent palette; below is the Object 
Inspector window, form window, and 
code window. The function of each is 
unchanged. One of Delphi’s example 
programs—Fishfind, which demon¬ 
strates the use of a database grid control, 
image, and memo fields—is replicated in 
its entirety as a C+ + Builder demo. Addi¬ 
tionally, Delphi’s tool entourage, includ¬ 
ing ReportSmith and the Database 
Explorer, also accompanies C++ Builder. 
The InterBase server for NT has been 
replaced with the Local InterBase server 
that runs on NT or Windows 95. (For 
those who may be porting from Delphi 
to C++ Builder, C++ Builder’s Local 
InterBase server tunning on Win 95 
appears compatible with Delphi’s Inter¬ 
Base NT server. I successfully ran a cou¬ 
ple of simple Delphi applications using 
the C+ + Builder InterBase server.) 

The similarities reach deeper. The pre¬ 
liminary C++ Builder manuals Borland 
gave me—Component Writer’s Guide 
and Database Application Developer’s 
Guide—are chapter-for-chapter equiv¬ 
alents to the corresponding Delphi man¬ 
uals. Actually, they are section-for-sec- 
tion equivalents. The code example 
snippet given in the Delphi manual for 
using the DataSets and OataSetCount 
properties of the T Database component 


(written in OO Pascal) is reincarnated in 
the C+ + Builder manual in C++. Under¬ 
stand, this is a good thing: It’s a testimo¬ 
ny to the compatibility of the two sys¬ 
tems. 

Not that there’s any need to abandon 
Object Pascal; C++ Builder’s DCC32 
compiler can handle Object Pascal code 
generated in Delphi. I experimented with 
mixing C+ + and Object Pascal code in a 
sample project and encountered no dif¬ 
ficulties doing so. 

The foundation atop which C+ + 
Builder stands is Borland’s 32-bit 5.Ox 
C++ compiler. (Strictly speaking, the 
documentation says you must recompile 
object code and library modules for pro¬ 
grams built with C++ 5.01 or earlier.) 
However, to support such things as C++ 
Builder components, Borland has had 
to extend the compiler with several key¬ 
words, all of which should be familiar to 
Delphi developers. For example, the 
_prope rty keyword precedes the dec- 

***** Outstanding 


laration of a property field within a class 
definition. This allows the compiler and 
linker to generate all the information nec¬ 
essary to provide the property inspector 
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IIVIPLEMENTATION ***** 

what it needs to correctly display prop¬ 
erties associated with a component. 

These are the days of the morphing 
i n teg rated d e vel o pme n t e n v i ro n m e n t, 
when the same development system 
that builds C + + code also builds Java 
code (or even Pascal code, as in the case 
of Metrowerks Code Warrior). In that 
sense, C+ + Builder, though perhaps 
u nexpected, is at least logical. B 


Rick Grehan is a BYTE senior techmcai editor. 

He is coauthor ofThe Client/Serve r Toolkit for 

C/C + + Program mer^ (NobkNetf 1996). You 
can reach him at ri ck_g @ b i k .co m. I 

**** Ver^ OcMd *** **** Good 
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Cteafieci h CofeiDRAW by Antonb Oe Leo, Italy 




COREL 



Also included: 

* Eight powerful utilities 

* 32,00Q clipart images and symbols 

* tfOOO photos 

* 1,000 TrueType® and Type I fonts 

* Over 4S0 CorelDRAW™ templates 

* 250 ID models 


Power, Productivity and Precision! 

Exceed the boundaries of traditionaJ design with Corel DRAW7. Created for the professional illustrator, graphic artist and desktop 
publisher. CorelDRAW 7 includes Corel PHOTO-PAINT™ 7 for photo editing and bitmap creation and CorelDREAM 3D 7 for 3D 
modeling and rendering. Optimum performance is top priority with faster open, save and redraw across all applications. Interactive tools 
and utilities give you on-screen feedback, making the design process more intuitive. Explore your creative potential vrith CorelDRAW 7 
and attain the impossible! 


COREL 






Insight 


We ship FedEx standard overnight shipping 

1 - 800 - 359-0322 

Caff 24 hours a day 
Or order via Internerl 

http'7/www.insiQht.coiTt 






Call now 
I-6 


‘USS pius applicable taxes and sNppIng. 


hHpj/Awww.conel ,CDni 

for faxed literature! 
l3-72&-aa26ext. 3060 
Document # 1065 


Coral. CorelDnAW and Canal PHOTO^PAINT aie eithaf tfademarhs at re^ietorad tradamaii«9 a< Ooi^ Oorponaiion tn Caoacta, ttie Uniteiii States and/or oltier countries. 
Ail Qlhsr product ard company na/naa ara tradsmarics ar registered tnademarhe of their respecthM oompariifes. 


Circle 136 on Inquiry Card. 


KUR.0335-US 



































Think smalf and the fyture^s in your 
hands^ Because tomorrow small things will 
make a big difference Hand-held communi¬ 
cations are bringing us new freedom. To be 
more productive, wherever work may take us. 
To enrich our persona] lives too. by keeping 
us closer to people we care about. If that's 
the highway your imagination's taking, youVe 
in good company. Because at Philips weVe 


welt down the road* with off-the-shelf chip- 
sets that can cut product development times 
and risk dmmatlcaliy. Like the Two Chip PIC* a 
powerful HIPS based soludon that's the mo® 
integrated option for PICs/ PDAs and relatec 
devices - complete with fax/data modem sdi- 
ware to reduce system costs. And a single 
chip solution, the OneChipPDA, that's ideal 
for advanced organizers. Plus reference 


USA tel. +1 -800*447-1SOO, ext 1314. Europe fex. +3 MD-271-4825, quote ''em*'. Asia, faX, +852-28! 1-4173* quote **BTT* 











:hat will help turn your ideas into products 
Add our support for major PIC and 
operating systems, such as Microsoft^ 
T€W Windows well as our related 

technologies - GPS, wireless commumca- 
uons - and you can imagine the possibilities. 
5o see the future today at www^semicon- 
ductors.philips.com. Because together we 
^ get in touch with tomorrow. 


. I.! , 

,:.i, ■ . 
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Virus Bulletin 

July 1996 

Polymorphic Viruses 


Secure Computing 

January 1996 

OwRALL Recognition of Viruses 


Virus Research Unit 

UtihfsrsitY of Tampere 

Summer 1996 

Anti\trus Scanner An'Alysis 



You want the best virus 
detection software for your 
computers. Just look at 
the facts* 

la study after study^ test after 
test, one virus detection soft¬ 
ware wins out against the rest 
— Dr Solomon^s* The fact is, 
Dr Solomon’s anti-vims scan¬ 
ners give you superior detec¬ 
tion and repair of all varieties 
of viruses “ polymorphic, "in 
the wild,” boot sector, stealth 
and others* The numbers 
prove it, again and again* 

Dr St:flomon*s Anti-Virus 
Ttxjlkit is the mtemational 
leader in vims detection, 
with over 3 million users 
worldwide. 


The Anti'Vims Toolkit is 
available on all platforms 
including^ Windows 95, 
Windows NT Windows 3.x:, 
DOS, NetWare, Macintosh, 
OS/2 and SCO UNIX. 

Make sure you know the facts 
about anti-vims software* 
Because when it comes 
to choosing the best, the 
decision isn't even close* 

For free 
evaluation 
please visit our 
web site at: 

www,drsolomon*com 


Dt Solomon's Software, Inc. USA 
= 1 300 590 1194 

Dr Solomon's Software Ltd,, U,K* 
-+44 1296 318 700 

Dr Solomon's Software, Germany, 
GmbH - +49 40 25 19 540 

IT Stfcun;, India 
= +91 22 643 1233/1246 

Priprlty Data Systems Ltd., Ireland 

= +35 j 1 284 5600 

Memory Masters, Kenya 

- +254 2 751 916/743934/223543 

Grupo ASISA, Mexico 

- +52 5 392 4153 

Diita Alert Internattonal BV, 
Netherlands - +31 70 307 7111 

Bysupport South America 
-+56 2231 0308 

Information Security AB, Sweden 
= +46 8580 100 02 

CSS Computer Servires, 
Zimbabwe = +263 4 304 822 

For a complete listing of all world¬ 
wide distributots: please fax your 
request to 617-273-7474 



D« SOLOMON'S 


The iniernayonal leader in vims protection 


Dr Solomon's Software 
One New England Executive Park 
Burlington, MA 01803 
(000) 590-1194 
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The Oxygen 202 delivers top-notch 3-D graphics 
performance in less space. By Robert L. Hummel 


3-D Mighty Mite 



Oxygen 202 

52795 

(with 16 MB of SDRAM 

and two Oxygen chips) 

Dynamic Pictures, Inc. 
Santa Clara ^ CA 

(800)464-3348 
(408) 327-9000 
fax: (408) 327-9010 

http: //WWW. dy pic*com / 

Circle 1097 
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The Oxygen 202 is part of Dynamic Pictures' scalable 3-D graphics- 
accelerator family. The 202 uses two Oxygen chips in parallel. 


hile high-performance 3-D 
graphics-accelerator cards 
aren’t yet commodities, the 
era of proprietary graphics 
adapters is nearly over. The latest entry 
into this burgeoning field is Dynamic Pic¬ 
tures* new Oxygen 202, a $2795 single¬ 
slot PCI card that delivers competitive 
performance* 

The 202 accelerates 3-D graphics func¬ 
tions, and it includes 24-bit z-buffering 
and perspective-correct texture mapping. 
As a slim three-quarter-length card, it’s 
smaller than competing cards. Equipped 
with two of Dynamic Pictures’ scalable 
Oxygen processors running in parallel and 
16 MB of synchronous DRAM (SDRAM), 
the 202 is a more powerful version of the 
single-chip, B-MB Oxygen 102 ($1495). 
Dynamic Pictures has also announced the 
four-chip, 32-MB Oxygen 402 ($4995), 

The 202 supports a wide range of vid- 
eo resolutions and refresh rates. At a 32- 
bit pixel depth, the 202 resolves 1280 by 
1024 pixels at a 75-Hz refresh rate. Drop¬ 
ping the pixel depth to 15 bits (32,000 col¬ 
ors) boosts the resolution to 1600 by 1200 
(60-Hz refresh). 

Dynamic Pictures provides OpenGL 


3-D (kaphics Performance 



0 S I) 15 

5«re (vsj^ited lemnitric msm) 

The Oxygen and Acoefl (sntswsetssled In a 200-MHzTrt-StN 
StarStatinr SWP Pen{i(jm Pro System, The Intense 30 was testeti 
In a coflioarably equlpf^ed Inte^ph 1TM1Q, 

TBe DxygHi 202 nudged idiead nf hrtergrvh's Intense 
3D card Hhen listed wHii Plararaeliic Technology's DORS 
CAD view set, but it fel hack to GTnit ^eed mUi IBM's 
Visudizatjoii Dab Ex|>lonf (DK 34)) view set 


and Heidi drivers for Windows NT 3.51 
and 4.0, and k promises Wmdo ws 95 driv¬ 
ers for early this year. The 202 contains 
its own VGA subsystem, but you can still 
use a separate card for two-monitor oper¬ 
ation if you change a jumper on the 202 
card. The card also has a connector that 
supports stereoscopic viewing equipment. 

To gauge the Oxygen 202’s perfor¬ 
mance, we ran Viewperf 5.0 with the DX 
3.0 and CDRS 3.0 view sets in tme-color 
mode at 1024- by 768-pixel resolution, 
(This industry-standard OpenGL graph¬ 
ics-performance benchmark is available 
from http r// WWW. specbench.org/.) 

We tested under the same conditions 
we recently used to compare 3'D graph¬ 
ics workstations (see “Affordable 3-D 
Workstations,* December 1996 BYTE). 
The host system was a Tri-Star dual 200- 
MHz Pentium Pro system with 128 MB 
of memory running NT 3.51. With the 
DX view set, the Oxygen 202 left Glint 


500TX-based cards in the dust, and it was 
tied with a similarly priced 16-MB Inter¬ 
graph Intense 3D card. With the CDRS 
view set, the 202 beat several Glint cards, 
but it lagged about 10 percent behind Ac¬ 
cel’s Glint card and about 15 percent be¬ 
hind the Intense 3D. 

The Oxygen 202 doesn’t break new 
pricc/performance ground among 3-D 
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graphics accelerators. But it provides ex¬ 
cellent performance at a price compara¬ 
ble to that of other high-end offerings— 
and in a compact form factor. El 


Robert L. Hummel (SuIIimni NH) is an elec¬ 
trical engineer, programmer, and consultant. 
You can reach him at rhurninel@ monad.net. 
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Network Teiephony 


With EtherPhone, a telephone plugged into your PC instantly gets 
call transfer, conferencing, and other PBX functions. By Barry Nance 


Your PC’s Ringing—Answer It! 



I here’s been a lot of noise 
about making phone calls 
over the Internet, though in 
fact the Internet’s usefulness 
for that purpose is limited. On a smaller 
scale, ho^vever, it makes a lot of sense to 
use your LAN to make internal phone 
calls. If the organization isn’t too big, you 
might even be able to forgo an expensive, 
single-purpose PBX telephone system. 

That’s the idea behind EtherPhone, 
which adds telephony to an existing 
Ethernet LAN. An EtherPhone-based 
LAN offers Windows 95 users these PBX- 
type features^ voice mail, an automated 
phone attendant, internal and external 
calls, call rransfer, call hold, conference 
calling, and even music-on-hold. Ether’ 
Phone supports Telephony API (1 API), 
and you can log calls in a database, such 
as Microsoft Access. EtherPhone con¬ 
verts the digitized voice signals to TCP/1 P 
data packets (see the Tech Focus). 

You replace the standard Ethernet net¬ 
work interface card (NIC) in each PC with 
Phonet’s ISA^bus lOBase-T network 


TECH FOCUS 


speech as LAN Data 

The key cuneept behind EtherPhone h LAN 
telephony integration (LTI). Unlike coni'^ 
puter telephony integration (Gl), LTI inter" 
leaves voice packets with file-sharing 
packets through the LAN wire. 

The biggest drawback to sending voice 
signals as data packets on an Ethernet LAN 
is the potential for time lags on a busy net¬ 
work, something a more expensive asyn¬ 
chronous transfer mode (ATM] LAN would 
not encounter. Phonet engineers circum¬ 
vent the problem by using faster, digital 
signal processor-based (DSP) hardware— 
with an Analog Devices ADSP-21 OS—and 
algorithms designed specifically for voicc- 
as" LAN-data- 








EtherPhone li 
price not announced 

(roqu i re s Win d o ws 9 5 
or NT) 

Phonet Comm Lin ications 
Herzita, Israel 

-H9729 502134 
fax: -1-972 9 567432 
phonet@shanj.net 

http ://w ww. phonet.co.il 
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Administering EtherPhone is as simple as assigning 
people IP addresses and phone extensions^ 


adapter card and add Windows 95 client 
software. Each EtherPhone card has RJ- 
45 (network), RJ-J1 (phone line), speaker, 
and micr<jphone ports. The client soft¬ 
ware allows users to dial, answer, hold, 
transfer, and otherw ise manage phone 
calls. 

You need a separate Windows 95 PC 
running EtherPhone server software to 
distribute calls to the clients. This server 
has from one to four cards, each taking 
up to four outside phone lines. With the 
maximum 16 concurrent calls, the LAN’s 
bandwidth is pretty well miixed out. 

I set up a 133-MHz Pentium PC as an 
EtherPhone server, connected it to the 
public telephone network, and plugged 
a standard phone into each EtherPhone 
client PC. The server kept up with voice- 
as-LAN-data, even when the client PC was 
busy running various Windows pro¬ 
grams. But, with just one outside and two 
inside calls under way, the server needed 
to be dedicated to telephony. Similarly, a 


486 client PC had a hard ri me keeping up 
while running other Windows programs. 

I was generally pleased by Phonet’s 
marriage of Ethernet and telephony tech¬ 
nologies. Many functions have noon-line 


TECHNOLOGY ★ # * * 

IMPLEMENTATION it ^ ir 

help, and the software occasionally 
burped and had to be restarted. Bur [he 
drivers were reliable: 1 didn’t lose a sin¬ 
gle phone call to software bugs. 

Despite skimpy documentation, occa¬ 
sional glitches, and a narrow platform 
focus, EtherPhone is a good choice if you 
can’t afford a PBX for your small office 
and you want to present a professional 
image to customers over the phone. H 

Barry Nance is a BYTE consulting editor You 
caji reach him by sending e-mail fo barryn 

i@bix.com. 
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Having your server go down due to 
a power hit is like hanging a "Come 
Back Later" sign on your store's 
front door Some customers will 
come back, but others never wi3L 

Whether you're using the Web to sell, to 
support, or to surf, once you make the 
investment in a home page you've made a 
commitment to your customers. A commit¬ 
ment to be there when they need you for 
product info, technical support, or sales. 


r!f|^ With PowefChutB pit 


AMEIdCAhJ POWER CONVERSION 


888-289-APCC x8074 


http://www*apcc,com/8074. htm 


40U7S8-27^7 fejt ■ Wbfidwide: (+1)401-789^0104 


132 Fairgrounds Kingston Rl 01892 USA 
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Our new Smart-UPS® 
ensures the web hits 
you wcfnt...and prevents 
those you don*t 


Web-enabled PowerChute^' p/us now ships with every Smart-UPS 


•P (SM *m?newi Pttwsr Capnanifirt Oilw Tridemtf^i nr* 
prcpii+f of their cnmcn. ASLKXIIF 


\„mberefit 
ami 

software, DowV 
catight without one 


Smart4JPS 




APC'^ MasrefSttUi;h’*“ 
pmvides Weh/SNMP- 
tmnagt'ijbk, hidi'pendfni 
coniwl nf ptmirr to 
Ctinnccted lauds. 


power mupng 

iuMlIUs Sjnort47PS 
/S/irpf Hldl I 




j'lPC'i dward-u^Hitmg 
Smart-UPS imiis uiv aviuLtbk 
in conb'iefmnt rs^-mouiit 
m^jdfls, Thi: Sman-UPS XL 
stria fvfammttided for Img 
nintime upplkniiam. for 
mtiximum protertinH, ask 
uhout nur nett* NtiSlicltcr 
prrmium ruck enrhsurrs fa 
idi sewer and internetworking 
erjuipment sates. 


rrotect your investment (n 
the web with the power 
protection that protects 
more networks than all 
other brands combined: APC, 
Our new enhanced 
Smart-UPS* line is perfect 
for net servers like Sun s 
Netra ™ and Compaq's 
Proliant'"* and now includes 


FREE award-winning PbwerChute^ plus 
software with its WebAgent’" plug-in, so 
you can manage and configure your UPS via 
Internet or Intranet. PowerChute plus also 
notifies web users of power problems via 
their browser, and shuts down your Web 
server safely whether you're there or not. 
With Smart-UPS you get SmartBoost" 
automatic voltage regulation, CellGuard “ 
intelligent battery management (for 
maximum battery life), hot-swappable, 
- user-replaceable batter¬ 
ies and Smarts iot** 
custom configuration 
and management. 

Check out our web 
solutions today. After all. 
there's one kind of “big 
hit” on your web site 
you'll want to hide from 
your boss... 
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APC has won pfM far re^ioblff^ 

tfian oW UPS vendoir comblnedJ . 













































You Don’t Have To Use 


Brute Force To 


Make Sur 




SEE 

»vww.globetrotter.c 


FREE 


FLEXIm 

for 

Windows 

offer 



FLEXIm 

The Elegant Solution 

You don’t have to use the brute force of a 
baseball bat - or dongles for that matter - 
to make sure only licensed, paying users 
have access to your software. There’s a 
much more elegant and cost-effective 
solution: FLEX/w from GLO^Etrotter. 


The De Facto Standard 

FLEX/w is bundled in over $15 billion of 
installed UNIX ‘ and Windows" software 
products, making it the de facto standard in 
license management. And in 1995 alone, 
FLEX/w was used to sliip over $3 billion 
in software licenses over the Internet. 

That makes it the de facto standard in 
electronic commerce for software, too. 


Floating licenses - 
allowing licenses 
to be shared over 
a network, while 
fairly compen¬ 
sating the 
vendor with a 
higher price 
per license. 



1990 tm 1991 1992 1993 1994 1995 


Key Features: 

With FLEXIm 

you can: 

• Limit software 
use to licensed 
users 

• License software 
in new ways 


Even Works With Dongles 

If you still want to use dongles, FLEX/w 
significantly reduces the number you need 
at a customer site by allowing low-cost 
dongles to be used as “network dongles,” 
and by sharing dongles across different 
products. 


Fully functional evaluation software 
while the vendor knows the software 
will stop after a specific date. 

Built-in license compliance - 
customers don’t need to buy expensive 
license metering utilities to verify they 
comply with vendor license terms. 
Installing software where it is most 
appropriate from a hardware 
or administration perspective, 
while protecting your software. 


to gain new markets and customers 

Leverage the Internet and CD-ROMs 
to increase sales while reducing selling 
and manufacturing expenses 

Reduce the cost of product evaluation 
programs 

Significantly reduce the use of 
expensive dongles 


Windows, UNIX and Java 

If your company develops products on 
multiple platforms, you should know 
ELE^m runs on Windows, UNIX and Java. 


Ask about our white paper or 
Electronic Commerce 
For Software 


GLOBEtrotter 


Your Customers Will Like It 

In an independent survey, users preferred 
FLEX/ffi eighteen-to-one over other 
license managers. And all of us know 
customers really don’t care for dongles. 
With FLEX/w, your customers 
benefit from: 


For More Information 

Call us at 408-370-2800, email us at 
info@globetrotter.com or visit our 
website at http://www.globetrotter.com. 
We’ll be happy to arrange a demo and 
show you how to make sure all your users 
are licensed. 


Electronic Commerce 
For Software'^ 

http://www.globetrotter.com 
Email: info^'globetrotter.com 
Telephone: 408-370-2800 
Fax:408-370-2884 


FL£X/m i$ a registered trademark and “FJectronic 
Commerce For Software” is a trademark of 
GLOBE/ru/terSoftware. All utiKr tradeiiiarks are 
the property of their respective owners. 
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A library offers reliable operation for Windows 95 applications. 
By Jodo Carreira, Diamantino Costa, and Jodo Gabriel Silva 


Fault Tolerance for Windows Applications 


n increasing number of busi¬ 
ness-critical applications are 
being targeted for the low- 
end PC market and general- 
purpose OSeSj such as Window^s 95 and 
NT* This class of programs includes on¬ 
line transaction processing (OLTP) and 
data-warehousing applicationSj control 
systems, and other business-critical solu¬ 
tions for the finance, telecommunica¬ 
tions, retail, and health-care markets. 

Bur moving to such systems poses a 
problem. How can the PC guarantee the 
continuous availability and data consis¬ 
tency required for these mission-critical 
applications? Despite the desktop PC^s 
lower costs, running such applications 
without any fault-tolerance support can 
be risky—even dangerous. 

It is possible, however, to use software 
to implement a certain level of fault tol¬ 
erance for desktop PCs, A special library 
that we’ve written, called WinPT, pro¬ 
vides fault-tolerance support for Win- 
32 applications. WinFT performs auto¬ 
matic detection and restarting of failed 
processes; diagnosis and rebooting of a 
malfunctioning or strangled OS; check¬ 
pointing and recovery of critical volatile 
data; and preventive actions, such as soft¬ 
ware rejuvenation (i.e., when an appli¬ 
cation or OS is restarted to get a clean in¬ 
ternal state). 

WinFT Parts 

'WinFT is a library of functions that pro¬ 
vides fault-role ranee support for Win¬ 
dows applications that must run for 
long periods of time or nonstop applica¬ 
tions, such as database servers and con¬ 
trol systems. WinFT was implemented as 
a set of objects developed with version 
5.0 of the Borland C++ compiler. It uses 
the Win 95 subset of the Win32 API and 
is available as both a static and a dynam¬ 
ic link library (DLL). The modules and 
related functions that make up the Win¬ 


FT hbrary are shown in the table WinFT 
Functions” on page 52. 

The checkpointing modules set up and 
keep track of critical data structures that 
the programmer declares. They also keep 
track of the declared data structures and 
manage the task of saving this data to disk. 
Ln addition, the modules recover the data 


when the program restarts after a crash. 

The watchdog modules set up p rocess¬ 
es that monitor the activity of other pro¬ 
cesses to check for execution problems. 
A mission-critical application uses Win¬ 
FT’s message-passing functions to indi¬ 
rectly signal the watchdog process if it’s 
caught in a loop or stalled waiting on an 
OS call If you don’t want to bother with 
the task of writing exception-handling 
code vrithin your applications, the Win¬ 


FT exception-handling module provides 
a simple APT for your use. 

WinFT Setup 

A TCh kp object, which manages data 
checkpointing, is used throughout an 
application. You create this object with 
the TChkp( 3 function. The function’s 


first parameter lets you specify a direc¬ 
tory path and the name of the checkpoint 
file that stores the critical data. If you 
want to save a copy of the checkpoint file 
on a remote system, you specify this path 
in TC h kp C)’s second parameter. This lets 
you restart the appUcation from a back¬ 
up PC in case of a serious crash. 

The three checkpointing methods 
Critical(),CheckPoint(), and Re- 
coverC) should be used according to 



Watchdog and Application Messages 

o 


Manual 

lauiKh 



) 


Application process 


pijt, 

I TChkp I 

Checkpoint | ^ Recover 



O On normal launch, WinFT creates a 
daemon watchdog process. 

0 Watchdog staffs tai^ application 

0 Application sends messages and 
gets launch status from watchdog. 


Hard drive 

O If the watchdog lads to get periodic 
messages, it hills the application and 
relaunches it. 

0 The rejuvenated application restores 
votatile data from flies saved on disk. 

0 lit severe cases, the watchdog can order 
the system to be rebooted. 


A message-passing scheme tells the watchdog if the process 
is hung up or is experiencing problems. 
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WinFT Functions 



CheckpoDttiiig 

TChkp: :TChkp(ehar '‘‘name, char *apath, 
in't mPde* tht a mode* BOOL terror) 

Create checkpointing object, assign backup data fifes 


BOOL TChkp::CheckpoTnt() 

Declare criticai data structures 


BOOL TChkp::Cfitical 
(void *data* int.size) 

Save data to disk 


BOOL TChkp::Recover{ ] 

Restore data after a system crash 

Watchdog functrom 

TWDCl tent * Ini tWatchDCqi Tit 

1 dle_cnt2_rejuv, u1nt errors_2_restart. 
ulnt tlme_ref, wlnt restarts_2_reboot) 

Create watchdog process 


void Cl oseWatchDt) 

Terminate watchdog monitoring 


BOOL TWOCHent: :ImAlive(voidJ 

Send periodic ■'l‘m Alive" messages to watchdog process 


BOOL TWDC1 lent::ErrorC1nt err_code) 

Send error messages to watchdog process 


BOOL TWDCnent: :Idle(vo 1 d) 

Send idle messages to watchdog process 


BOOL TWDCl lent: :Set!niAl 1 veTiineout 
(uint timeout! 

Assign time-out interval to detect hung processes * 


int TWDCllent*:GetStartMode(voldJ 

Determine cause of application start and perform recovery 
if necessary 

Exception handling 

BOOL InitXceptionHandling() 

Exception-handling function and macros 


some rules that are intuitive but should 
be clearly stated* The first step is to de¬ 
clare the critical data structures using 
C r 111 c a 1 {) * You invoke this method as 
many times as necessary, providing the 
function with a pointer to the critical data 
structure and its size in bytes. 

You call Checkpoi nt() to save all crit¬ 
ical data smictures on disk and use Re - 
cover{) to refill these data structures 
using data from the file* After an appli¬ 
cation starts and all the critical structures 
are declared, you must determine wfheth- 
er the application should recover data 
from the disk. This is in case the applica¬ 
tion is restarted due to an error, A Get- 
StartMode() method, described later, 
fetches this information from a TWO- 
Client object that's managed by a 'watch¬ 
dog process. 

Let Loose the Watchdog 

The watchdog can be a separate process, 
with a graphical interface that lets you set 
up all the parameters interactively, or a 
hidden process launched through I n 11 - 
WatchD( )* Ini tWatchD() creates the 
TWDCl 1 ent object and a daemon-style 
process that monitors the health of a spe¬ 
cific application* When the application is 
first launched, TnitWatchDO checks to 
see if it was launched directly by the user. 
If so, Ini tWatchDC) never returns, but 
instead launches another instance of the 
application. 

The parent process then turns itself 
into a watchdog process that monitors 
the newly launched application. When 


the second instance of the application 
calls 1 ni tWatchDO, it detects that the 
application was launched by the watch¬ 
dog* In this case, InitWatchDC) returns, 
and real application code executes. 

Within the application, you use Win- 
FT's watchdog methods I mAl i ve ( ), 
Error (), and Idl e( ) to send messages 
to the watchdog process* These messages 
can be ‘i’m Alives” (also called heart¬ 
beats), error messages, or idle notifica¬ 
tions, and the watchdog daemon handles 
them in different ways* Periodic heart¬ 
beat messages tell the watchdog that the 
application is active. Error notifications 
cover those situations where the appli¬ 
cation is still aai ve but is detccti ng errors 
and having problems getting a job done. 

Finally, if the application is idle—due 
to user inactivity or the absence of client 
requests (if iPs a server application)—it 
should send idle messages to the watch¬ 
dog so that it can initiate maintenance 
or preventive actions, such as software 
rejuvenation* The figure Watchdog and 
Application Messages” on page 51 depicts 
the interaction between a Windows ap¬ 
plication and the watchdog process and 
between the watchdog and the OS* The 
application usesGetSta rtMode() to see 
why the watchdog started it and decides 
if recovery actions, such as reading the 
checkpoint files into memory, should be 
performed* 

Recovery Routes 

The watchdog takes two actions, based 
on data received from the user applica¬ 


tion. The first is a simple relaunch of the 
application when a specified thresh old of 
successive error messages is reached or 
because the 'Tm Alive'' time-out expires 
(i.e., the application is hung up). 

The other, more drastic, action is to re¬ 
boot the machine when successive appli¬ 
cation restarts fail to clear the problem* 
This typically occurs when an application 
keeps reporting OS errors and rejuvena¬ 
tion of the OS is a likely solution. To guar¬ 
antee that the application launches nor¬ 
mally after a system reboot, you should 
place the application's executable file in 
the Windows Startup Folder* 

Win FT was used successfully in the 
field as a support library for an industri¬ 
al-control application running under Win 
95. The application's availability was in¬ 
creased, and it was able to provide non¬ 
stop real-time service. 

WinFT seem.s to be a promising solu¬ 
tion for the increasing number of appli¬ 
cations that need to run perpetually, such 
as control systems and servers in client/ 
server applications. It is publicly available 
from the BYTE Web site (http-//www. byte 
. com/art/do wnload/do wnioad. htm), and 
the latest updates are available from the 
Dependable Systems Group Web page 
(http://dsg.dei*uc.pt). □ 


Jodo Carreira^ Diamantino Costa, andjodo 
Gabriel Siha work at the Dependable Sys¬ 
tems Group in the Department oflnfonnatics 
Engineering at the University of Coimbra in 
FortugaL Jodo Carreira can be contacted at 
jea r@eden*dei.yc.pt* 
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TITLE 


ExtraCact ill tor wiridows'95 


Digital Electronic library 


Analog Electronic library 


Interior Design library 


Postage and packing 


Name 
Address 
TowrVCity 
Post Code 


QTY 


PRICE 


$79.00 


$19,00 


$19,00 


$19,00 


Country 


TOTAL 


$5*00 


I enclose 
a cheque 

_ Please debit my 
VISA credit card 

Visa Switch 
Mastefcard 
BTE0297 
Card issue ng* 

Card No. 


Card Expiry Date 




Card Holder Name (if different) 
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EXTRACAD III for Windows 95 is a drawing and design 

environment that is/lig/i/y pwductwe, flexible and Versatile. 

The Windows ‘95 interface makes it easy tO leam with drop-down menus, 
dialogue boxes, icons and buttons enabling you to perform 
even complex operations simply by clicking the mouse button. 

BPTIIIIIU BIGLTAl TOOLS 1 DIGITAL ELECTRONIC LIBRARY 

I ANALOG ELECTRONIC LIBRARY I INTERIOR DESIGN LIBRARY 

Check out our demo version oir^vww.finson,com or email us on finson@finson.it 


-CDSTaMlIlBLE 
■SIR INTEIMCE. 


TRAB HRRE IHRR RRE 
^ lEIIGH AT A TIME, 
WITH NRITIPIE VIEWS. 

-THRHRHAIl PREVIEWS. 


PRIVERTIIH. 


-RESIGH DATA TASLE 


lunniniiiniUTitii/Hti t iiri ■■in. 


can! 


MIAIIIB MANABEHENT. 


Finson SILL Via Montepukiano 15-20124 


-TRIE CBIII 

-2B5 iAVEBS, 

WORK OK MORE 
ORE LAYER AT A 

dilPORT IN DXF I litHap. 

EKPIRT n DKfJPBL-Z 
K POKTICBIPT FORMAL 


FILL QWTHE COV^N NOW^ 
SEND IT BY b£k OR MAIL^ 


ur computer 

OOritilBr iBM-connpatible 
Windows ^95 (or later). 8MB of 
mouse, VGA graphics 
IteEiiniBeBtfBi; Pentium so 
16 MB of RAM. 
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Introducing Mega Monitor: 

I with 250 MHz video input bandwidth, 

1800 X 1440 @ ?6Hz and a 


30-115 KHz horizontal scan range, 



what else could you call it? 


Announcing tlie ViewSonic P815 21" (20" viewable) 
monitor IPs the latest innovation from ViewSonic® 
tile recognized leader in color monitor technology. 
And it’s a mega hit 

More power to you. 

Talk about unbeliev^able numbers: 
Resolutions up to ISOO x 1440 at a 76 Hz 
refresh rate, A w^hopping 250MH2 video 
input bandwidth, A horizontal scan rate up 
to 115 KH 2 , And a 0.25mm dot pitch. 

All high water marks in the industry. 

Its the new standard for high-end 
(2AD, document imaging and 
other precision-oriented applications. 

'ilie text is the sharpest available today. 

The images are flicker-free, virtually 
eliminating e\e strain. It display's more 
information faster dian any monitor 
you've seen before imd with BNC mid VGA 
connectors you c^in easily mldi between 
two separate s^'stems. 

Compared to other monitors 

there is no comparison. 

After winning the Byie Spring '96 '"Best 
of Comdex” and “Best of PC Expo" 
awards, the performitnce is obviously 
rated die higliest in die industry, but tlie 
price is not-it is a real mega value. It 
comes widi ARAG* anti-rellection, and- 



VlewStHiiG Professifuial Series 

Model 

PR15 

PT813 

FBI 11 

PUTS 

17PS 

CRT Siz&/Vi€wable 

' 21720.0" 

^ 21720,0’ 

21720.0" 

17"/16.0" 

17"/16.0" 

Dul/Aperture Grille Pitch 

0.25nim 

0,28nilli* 

0.25mm 

0.2S(nm* 

0.25 mm 

Roriientat Frepuency 

30-115 kHz 

30-107 m 

^ 30-95 kHz 

30-96 kHz 

’”30'fi6 kHz 

Video Input Bandwidth 

250 MHz 

230 MHz 

200 MHz 

200 MHz 

135 MHz 

Maxfmiitn Resolution 

: 1800 k 1440, 

1600x 1280: 

i6DOMl'20O 

1600'xl2Ste 

:'i6o 6 X iHso" 

Optimal 

1800x 1440 

1600 % 1200 

1600x 1200 

J 600 % 1200 

1280-)(1024 

Resolution 

@76Hz 

@35Hz 

@76Hz 

@77Hz 

@80Hz 

ICO Cortified 

Yes 

Yes 

Yes 

Yes 

Yes 

MSRP** 

$2,195 

$1,895 

$1,745 

$999 

$799 


*ApertuTe Gfllle 


glare screen coating, a limited 5 year warrant)^ on 
CRT, parts and labor (the best in the business), and 
an optional Express Exchange" Service program 
dial insures 48 hour replacements. 

If all ihis doesn't convince you that the ViewSonic 
P815 is truly a “mega monitor” then seeing it 
certaiidy will Call (800) 888-8583 and ask for 
agent 1507 for your nearest dealer, 


winner Win nor 

Vl«wSonlc B VlcwSwilc 
Juna June 1636 




m 969-7976 l^. TO 060-7966 ■ 0a« FaSoff at TO 869-7318 <24-h(y te-crv-ttemafxft 
arri specfcftMi sutfact to cfwiDfe rtitttul ntJK* • "MSfiP ^Of^Stiuav 1.1997 

Werna: wwwvisiraoficcnn" OVtewS^ Qjnxjraflon T906,199? ■ Al ngrts FBsefVBd ■ CkjrouatB namsEffnJ Irddeniartts staled hoferi are tftprooffty o\ ihea reacec&re conxsanies 
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Networks 


An update on the PPP protocol and its use within 
enterprise networks. By Jeffrey N. Fritz 

Building Bridges and Secure Connections 


onnecting a remote machine 
as a node on an enterprise 
network or to the Internet in¬ 
volves the use of some tricks 
of the trade. Modems and ISDN termi¬ 
nal adapters are often used for remote 
network access, but they aren’t really net¬ 
work devices. Rather, they are serial 
devices operating over circuit-switched 
telephone connections. This contrasts 
with directly connected network nodes, 
which are based on packet-based con¬ 
nectionless topologies. Given this differ¬ 
ence, a serialized protocol is required to 
move connectionless network packets 
over the connection-oriented telephone 
network. 

Real-World Connections 

For remote LAN access, the protocol of 
choice IS the Internet Engineering Task 
Force’s (lETF’s) Poiat-to-Pomt Protocol 
(PPP), PPP is defined in RFC 1134, “The 
Point-to-Point Protocol: A Proposal for 
Multi-Protocol Transmission of Data¬ 
grams over Point-to-Point Links” and 
RFC 16^1, “The Point-to-Point Protocol 
(PPP).” These RFCs provide a standard¬ 
ized method for transporting multipro¬ 
tocol datagrams over point-to-point 
hnks. 

The PPP algorithm moves network 
packets over a modem or ISDN link by 
placing them inside a high-level data-link 
control (HDLC) frame. The algorithm 
then transfers the frames over the circuit- 
switched connection to the network. 
Once the packets arrive at their destina¬ 
tion, the PPP algorithm removes them 
from the frames and places them on the 
network. Interestingly, both ISDN and 
PPP employ the same HDLC-based frame 
structure, as shown in the figure “Frame 
Formats” above, 

PPP can operate over a variety of seri¬ 
al devices, as well as over just about any 
serial link, including those using analog 


modems. But when it comes to PPP per¬ 
formance, throughput is important. For 
decent PPP connections, the connection 
should use nothing less than a 14.4-Kbps 
(V32bis) modem on both ends; 2 8.8-Kbps 


(V34) or faster modems are highly rec¬ 
ommended. ISDN devices generally have 
sufficient throughput (64 Kbps on two B 
channels) to do a good job of supporting 
PPP sessions. 

On an enterprise network, a commu¬ 
nications server and a bridge/router bank 
provide access for PPP connections. These 
same tools are used by an Internet service 
provider (ISP) offering Internet access. 
The user’s PC establishes a connection to 
the network through PPP client software 
running on the PC, 

The same method applies whether 
modems or terminal adapters are used 
on the remote side to connea to the In¬ 
ternet or to an enterprise network. A PPP- 


based package, such as NetManage^'s Cha¬ 
meleon or Novell’s LAN Workplace for 
Windows, is installed in the remote PC, 
The PC is then connected via the serial 
port to a modem or terminal adapter. 


PPP packages generally include dialer 
software, which handles the task of estab¬ 
lishing the telephone connection. Once 
the connection is made to the network, 
PPP negotiates the link Control Protocol 
(LCP) and authenticates the remote de¬ 
vice. If these negotiations are successful, 
the network session begins. 

Bridging Issues 

Terminal adapters and modems are not 
the only devices that have the ability to 
support PPP. A PPP connection can also 
be made through a remote side bridge or 
router that supports PPP internally. With 
a bridge or router, the remote PC is con¬ 
nected via a network interface card (NIC) 



Frame Formats 

Flag Address Control 

KDLC frame format 
Information 

16-bit checksum Flag 

TmrTTinrinimr 


'TTTTTTIIirTlTTl 

Flag Address CoTitnd 

Pn* frame format 
Protocol Information 

16-bit checksum Flag 

IlimillllllllllHIIIillltimillllllllHHH 

lUlllllllllITTTiTr' 

Flag Address Control 

ISDN frame format 

Infdunation 

16-btt checksum Rag 

[MMIIIlIHi; 


mmiiiinni 


EH Flag bits 
indicate the 
start or end 
ct a Irame. 


EH Sinca PPP is poiiit- 
to-point| no address 
is required. ISDN 
etnl>€Nts two addresses 
that uniquely identify 
a device. 


[3 The control bits EH The protocol 
indicate that the field identifies 

next field contains the protocol 

infiorinatian. encapsulated 

in the fraine. 


Both ISDN and PPP use the same HDLC-based frame structure, 
which expedites the process of routing frames through a network. 
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Stacks Compared 


Bridging stack 


1 

IP routing stack 

1 IP, IPX, AppleTalk protocols I 

1 IP protocol 1 

1 Bridge Cofitrol Protocol (BCP) I 

1 

P IP Control Protocol (IPCP) || 

1 Compressioii (optional] I 

1 

^^TompressioMoptional^^^ 

1 Multilink | 

1 

1 Multilmh 1 

1 PPP frames on B channel 1 

1 

1 PPP frames on B channel 1 




Both stacks present the same interfaces; this allows easy 
integration of devices into a large network. 


over a small LAN between the PC and 
the ISDN device. The negotiation process 
works in much the same manner to bring 
up a PPF session with a bridge ora rout¬ 
er as it does with a modem or a terminal 
adapter. 

An enhancement to PPPj caJled Multi- 
link Point-to-Point Protocol (MP), is de- 
Bned in IETF RFC 1717, “The PPP Multi¬ 
link Protocol (MP).” MP has the ability 
to aggregate multiple ISDN B channels 
for enhanced throughput. It can handle 
a maximum of 3 84 Kbps (six B channels) 
before compression, which is certainly a 
respectable tltroughput rare in anybody’s 
book. 

PPP can be used whether the serial con- 
neaion is provided by bridges or routers. 
But there are differences between PPP 
connections over bridges and those over 
routers. Bridges tend to be simpler to con¬ 
figure but provide fewer capabilities than 
routers. The figure '‘Stacks Compared” 
above shows a typical PPP bridging stack 
and a PPP IP routing stack. 

Note that the same interface appears 
at the top and bottom layers of both 
stacks. Whether bridging or routing is 
in use, the network protocol is always 
on the top layer. The bottom layer is the 
PPP framing on the B channels. That is, 
the layer is ISDN layer 2, where the PPP 
packets are placed in HDLC frames. 

The difference between bridging and 
routing stacks occurs when the control 
protocol is in use. A bridging stack uses 
the lETF-defined Bridge Control Proto* 
col (BCP). BCPj which operates on layer 
2, is responsible for examining the pack¬ 
ets and determining their destination. A 
routing stack operates on layer 3. It sup¬ 
ports many of the functions that are typ¬ 
ically found in routing, such as time to 
live, least-cost routes, parallel links, pro¬ 
tocol filtering, and other functions. 

While BCP supports all protocols, rout¬ 
ing stacks must be created to support spe¬ 
cific protocols. For example, the IP Con¬ 
trol Protocol (IPCP) is an lETF-defined 
protocol that performs the routing net¬ 
work functions for TCP/IP. If IPX is imple¬ 
mented in the router, then the IPX Con¬ 
trol Protocol (IPXCP) is used in place of, 
or in addition to, IPCP. Similar control 
protocols are being developed for other 
network protocols. 

Secure Conduits 

The IETF has defined two protocols for 
security' over PPP connections. The Pass¬ 


word Authentication Protocol (PAP) and 
Challenge-Handshake Authentication 
Protocol (CHAP) are both specified in 
RFC 1334, “PPP Authentication Proto¬ 
cols.” PAP and CHAP are often included 
as internal protocols in ISDN nemork 
devices. 

PAP and CHAP both support the au- 
thentication of remote devices. Howev¬ 
er, PAP provides only a basic authentica¬ 
tion level. Under PAP, an identification, 
a password, and account pairs are repeat¬ 
edly sent by the remote device to the au¬ 
thentication device. This is done until 
authentication is acknowledged by the 
authentication device or the connection 
is terminated. 

Since PAP sends passwords “in the 
clear,” there’s some risk that the connec¬ 
tion’s security may be com p ro m ised. For 
example, a hacker could record the legit¬ 
imate user’s PAP log-in sequence and then 
play back the recorded log-in at a later 
time to gain access to the network. Since 
PAP has no time-out function, the hack¬ 
er is free to use repeated trial-and-error 
attempts. 

CHAP is a more robust authentication 
protocol. The CHAP algorithm depends 
on a calculated value, or “secret,” that’s 
at least 1 octet in length and is known 
only to the authenticator and the remote- 
access device. Because the CHAP secret 
is never sent over the link, it’s highly effec- 
ti ve against playback and trial-and-error 
attempts. 

Instead of sending the secret, CHAP 


sends a “challenge” to the remote unit 
attempting to connect to the network. 
The remote unit responds with a value 
calculated by a common algorithm used 
by both devices. The authentication de¬ 
vice checks the response against its own 
calculation of the expected value. If the 
values match, the authentication is ac¬ 
knowledged; otherwise, the connection 
is terminated. RFC 1334 expects each new 
challenge value to be unique, which pre¬ 
vents an attacker from using a previous¬ 
ly intercepted response to obtain network 
access. 

CHAP and PAP help ensure that the cor¬ 
rect remote device haus dialed in to the net¬ 
work. You should remember, however, 
that both protocols authenticate only the 
remote device. They do not authenticate 
the user or the calling number. Therefore, 
they should always be used in combina¬ 
tion with other security methods, such as 
log-in sequences and caller ID. Addition¬ 
al security measures, such as Kerberos, 
the Terminal Access Controller Access 
Control System (TACACS), and the Re¬ 
mote Au the n ti cati on D ial -1 n User Se rvice 
(Radius), should be used to supplement 
PPP security. □ 


Jeffrey N. ¥ntz is a tekeommmications engi- 
neer for West Virginia University's Telecom¬ 
munications and Network Services depart¬ 
ment. He i$ the author of Remote LAN Access: 
a guide for networkers and the rest of us (Man¬ 
ning PressIPrentice-Hail FTKy 1996). You can 
contact hint at jfritz.wvu.edij. 
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Patent #371,7^ 


(Redundant Array of Inexpensive Dfsks 
according to originaf Berkeley acronym) 


Z.v|»ixStak^" - Maximum performance at a minimum price* 


Inexpensive Cost Per Megabyte. 

If you need Ifie protection RAID has to offer, but the expense has been holding you 
back, then Artecon's new desktop Zv^uxStak is your solution. For about the same 
price as rnany standard 3.5" drive subsystems, ZiprStak gives you all the bene¬ 
fits of RAID. By purchasing the RAID system to fit your needs, you can expand inae- 
mentalty without the limitations or cost of a pre-configured box. And Xv|>txStak is 
the only desktop RAID sdution that offers the high aval lability and redundarxy once 
available at the more expensive enterprise level. 

Removable, Redundant and Reliable. 

.^^fHxStak sives you the utmost in reliability with features like true hot plug lemovr- 

able disk drives, Independent front-removable power supplies arxj rear removable 
cooling fens provide both high availability and easy serviceability. C^tional hot 
plug removable -ivjnifRAID controllers can be configured fix dual failover provid¬ 
ing you with the extra redundancy needed for mission aitical applications. 
A^uxStak supports RAID levels 0,1,0+1,3 or 5 for complete flexibility and opti¬ 
mal peiformance in your environment. 

1-800-USA-ARTE 

http://www.artecon.com 


Superior Price-Performance. 

Don't tet the kwv price of the 
AjrtxStak fed you. Exceptional 
performance and excellent trans¬ 
fer rates are packed into our com¬ 
pact 3.5“ form factor. XijKxStak 
outrur^ the other RAID systems on 
the market with a 486-DX2 
processor resulting in extremely 
fast transfer rates at all RAID levels. Fast-wide erxi-to-end interfaces, multiple drive 
channels and custom ASICs contribute to maximum performance at a minimum price. 

Investment Protection. 

With AjiwStaK you can inoetnentally upgrade into the RAID system of your choice 

as your needs grow. From a single desktop unit to a powerful server corrfiguration, 
you never sacrifice your original irrvestment. Desktop RAID systems start at 
4GB and can be expanefed easily and incrementally to over 100GB. And, 
ZvjrtxStak is compatible with virtually any platform including Sun, HP, SGI, 
Macintosh and PCs tunning Windows HT/WFndows 95. 

So call Aftecon today and see how we stack up! 



E-mail: stakad@artecon.com 

Enterprising solutions for your enterprise.™ 


Arteoon 


PO Box 9000, Carlsbad, CA 92010-9000 
(619)931-5500 FAX (619) 931-5527 
emai!: salas@artecon.cum 
A Member of Ihe Nordic Group of Companies 


Nihon Artecon 81-03-5458-8260 a Artecon S.A. France 33-1-6918-1850 ▲ Artecon B.V. 31‘53-4832208 A Artecon U.K. 01344 636390 
Artecon and the Artecon logo are registered iraderriarks of Arteoon, Inc. Atl other trademarks are proprietary lo ttieJr respective manufacturers. 
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When you can get award-winning price/performance 
soiutions customized to fit your needs 


Compaq, HR IBM... 


SERVERS WORKSTATIONS LANS RAID STORAGE 


“We dare you lo compare” 

Why choose prO’con figured systems anti their many 
limitations? S,A.G, Electronics can provide you with 
award-winning custom configured flleservers, 
workstations and storage solutions at a price the 
industry cannot beat. S.A G. is the undisputed 
price/performance industry leaded 

Why coipronise oi quaiily? 

S incorporates only the highest quality 
components in all of its systems: Intel 
and AMI motherboards, Adaptec, CMD, 
and AMI controllers, and Seagate IBM 
and Fujitsu hard drives. The best quality 
componenLs ensures the most reliable system. 
Performance, teliability and customer satisfaction is 
what we are all about. ’'Your concern is our concern." 

Why does S.A.ll. wIb so maiy amards? 

S.A.G, has won an unprecedented 3 PC Magazine's 
Editor's Choke Awards in J996! Tiiese awards are 
based on performance, price, qualify and service. Let 
SAG. build you a custom performance system based 
on the same principals that have earned us these 
awards, 

Hieh a Wah Server? 

Companies like Bimnass are choosing SAG. 

Electronics as Eheir high performance web server provider! 

S.t.G. prtviiles i S Kear llnilid Warraily 
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CPUs 


A new library and API enable preemptive multitasking 
and multiprocessing on Mac OS systems. By Tom Thompson 


The Mac Coes Multiprocessor 



I odayj desktop computer 
designs are flirting with clock 
speeds of JOO MHz, unheard 
I of just a year ago. However, 
to keep a computer’s design both simple 
and affordable, its system bus—where the 
memory and certain peripherals hang 
out—typically dawdles along at a frac¬ 
tion of the processor’s speed. Because of 
the design and cost constraints, it*s going 
to be difficult for even faster systems to 
realize significant gains in performance. 

There’s an alternative design that can 
achieve large performance boosts in spite 
of the slower bus. This is multiprocess¬ 
ing (MP), where the system has two or 
more processors that improve through¬ 
put by working in concert to divide and 
conquer a job. Of course, there’s a catch; 
Some hardware modifications are neces¬ 
sary so the processors can properly share 
the system bus and the peripherals. Also, 
the OS software requires changes so it can 
operate the multiple processors. Fur¬ 
thermore, it may be necessary to modify 
the application software so it divvies a 
task into sections for use by the various 
processors. 


Technical Issues Solved 

MP’s cost and performance advantages 
led Mac OS vendors to tackle these hard¬ 
ware and software issues. In May of 1995, 
Apple Computer and DayStar Digital (a 
Mac OS licensee and hardware design¬ 
er) announced the joint development of 
an APi, the Apple MP API, that resolved 
the software situation. In October 1995, 
DayStar addressed the hardware situa¬ 
tion by shipping a four-processor Mac- 
compatible, called the Genesis MP, fol¬ 
lowed by two-processor systems in June 
1996. This was followed by Apple’s two- 
processor Power Mac 9500/MP in August. 
Another Mac OS vendor, UMAX, has 
begun shipping multiprocessor systems, 
too. Both Apple and UMAX have licensed 


MP hardware designs from DayStar. 

It’s worth examining how DayStar and 
Apple dealt with some of the technical 
difficulties in implementing MP on a Mac 
OS system. For the hardware, changes to 
the existing system architecture to add 


MP support were rather small. Most of 
the PowerPC processor family has on- 
chip support for an ^-processor MP archi¬ 
tecture. Surprisingly, the ASICs used in 
the original Power Mac 9500 (introduced 
in 1995) had bus arbitration support for 
a two-processor MP design built in. Four- 
processor designs such as DayStar’s Gen¬ 
esis MP require extra glue logic. 

The hardware model the Apple MP API 
uses assumes that the processors share the 


same block of me mory. This simplifies the 
software design because it makes it easy 
to share data and code libraries. The API 
also assumes a cache-coherent model, 
which relieves the programmer of the 
chore of updating the processor caches. 


The model assumes that only one pro¬ 
cessor needs access to I/O devices, timers, 
and external interrupts (although each 
processor can interrupt one another). 
While this design’s shared memory 
sounds like symmetric multiprocessing 
(SMP), it isn’t. An SMP architecture 
assumes that everything is shared, includ¬ 
ing the VO devices, which isn’t the case 
with the Apple MP API. Another differ¬ 
ence is that in an SMP system, portions of 


Mac OS MP Architecture 

Main I 



Attached pn>ee^r^ 


□ □ 


II 


j^^sch^uleJI 



Nlain thread of 
NIP tasks creates 
Nf P tasks, cart 
use OS services. 


task 


MP 

task 


MP 

task 


NlPhemeV 

MPAPI 

MP tasks wait in 
global queue until 
scheduled by the 
kernel. Tasks 
blocked waiting on 
I/O or other tasks 
aren’t scheduled. 


Cooperative 

multitasking 


Preemptive mitititaskfng 


Multiprocessing tasks execute preemptively, even 
on a single-processor machine. 
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Metrowerks CodeWarrior provides source-level 
debugging on MP tasks. 


the OS can migrate to other processors to 
balance the load. This isn’t possible in a 
Mac OS MP design because much of the 
OS code is nonreentrant. The Apple MP 
API overcomes these problems by restrict¬ 
ing what code certain processors call. 

The Apple MP API 

The Apple MP API consists of a shared 
library that implements the API functions 
and a hardware abstraction layer (HAL) 
that manages the low-level MP hardware 
for both the programmer and the API 
itself. When an MP-aware application 
uses MP services, the Mac OS Code Frag¬ 
ment Manager automatically connects 
it to the MP library. The MP library next 
locates the appropriate HAL for the giv¬ 
en hardware configuration. The proces¬ 
sor that’s already executing code at this 
point is anointed as the main processor, 
while the other processors are designat¬ 
ed attached processors. The main pro¬ 
cessor runs the 680x0 emulator and the 
Mac OS and manages device I/O, The 
MP API uses the HAL to bootstrap die oth¬ 
er processors and install a lightweight 
preemptive scheduler on all the proces¬ 
sors (as shown in the figure “Mac OS MP 
Architecture” on page 59). The MP API 
provides kernel services that implement 
MP task coordination and messaging. 
Note that the MP kernel isn't an execut- 
ing task like a daemon; it is simply a set 
of service calls. 

The Apple MP API provides calls that 
query the system for the number of 
processors, create/terminate MP tasks, 
allocate memory, and manage task syn¬ 
chronization, When an application cre¬ 
ates an MP task, the MP kernel assigns it 
to a global task queue. When a currently 
executing task gets rescheduled, the pro¬ 
cessor’s scheduler checks this queue and 
runs the next pending MP task for a max¬ 
imum interval of U) milliseconds. This 
permits the kernel to perform load-bal¬ 
ancing for MP tasks. Task coordination is 
accomplished through supplied queue. 


WHERE TO FIND 


Apple Computer 
Cupertino, CA 
(4O0]S96-1O1O 
http://www.3pplc.cam/ 

DayStar Digital 

Flowery Branch, GA 
( 770 ) 967-2077 
mp^daystarcom 
http://www.daystar.cDin/ 


semaphore, and critical region API calls. 
You should use these calls, since they help 
the kernel schedule and control MP casks. 
Because the main processor also runs a 
scheduler and executes MF tasks, the 
Apple MP API performs symmetric pro¬ 
cessing even if the OS doesn’t. 

MP Limits 

When writing a Mac application to use 
MP tasks, keep in mind the Apple MP API’s 
limitations. First, an MP task can’t exe¬ 
cute 680x0 processor code. That’s 
because the 680x0 emulator runs only on 
the main processor. Also, an MP task can’t 
make direct calls to the Mac OS or Tool¬ 
box because of the non re entrant code 
problem and because some of these func¬ 
tions consist of 680x0 code. This also 
explains why the main processor handles 
all the I/O: The File Manager and certain 
low-level I/O code use 680x0 code. 

From these restrictions, it becomes 
obvious that MP tasks are most suitable 
for PowerPC compute-intensive code. 
Fortunately, a lot of work, such as image 
editing, digital video effects, 3-D model¬ 
ing, and simulation, fit into this catego¬ 
ry. Furthermore, an MP-aware applica¬ 
tion isn’t locked out of using the OS. The 
application’s main task executes on the 
main processor and can avail itself of OS 
services. The MP tasks executing on the 
attached processors would use the syn¬ 
chronization calls to notify the main task 


when data should, say, be spooled to disk 
or placed on the screen. 

It’s up to you to determine how to best 
partition the job so that MP tasks make 
the best use of system resources. Ideally, 
you want each MF task accessing memo¬ 
ry at different times to make the most effi¬ 
cient use of the system bus. To help in this 
area, version 11 of Metrowerks Code- 
Warrior provides source-level debugging 
of MP tasks (as shown in the screen- 
shot}, While this involves some extra 
work on your part, the results can make 
the effort worthwhile: On a four-pro¬ 
cessor system, the performance of MP 
applications can be boosted by 2,5 to 3.5 
times. Despite the formidable limits 
placed upon the MP architecture by the 
Mac OS, the Apple MP API offers a prac¬ 
tical MP solution. It’s important to know 
that Apple plans to carry over the MP 
API into future versions of the Mac oper¬ 
ating system. This will preserve your MP 
coding effons and will provide better per¬ 
formance because these future releases 
will offer OS-level support for symmet¬ 
ric multiprocessing, □ 

The author thanks David Sou/eih Chris Cook- 
sey^ and Damd Methuen of DayStar Digital for 
their help with this anicte. 

Tam Thompson is a BYTE senior technical edi¬ 
tor at large. You can reach him hy sending e- 
mail to tom_thqffipson@bix,coin. 
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lets you do more 5 

""“better^ 

--less! 

Announcing the AutoView Commander; 

I the key boa rd/video/mouse switch with all 
the right stuff! More ways to select attached 
servers with convenient on-screen menus, 
traditional Cybex push-buttons or a quick keyboard 
V* ^ ^ sequence. Better design for easy reconfiguration 

without powering down the switch or attached servers. 
And best of all... it costs less than many comparable switches. 
Now that's good stuff. 

One Company. One Solution. Cybex. 


Feature 

Cybex 

Apex 

RCI 

Rose 

Maximum Number of Servers 

64 

64 

64 

256 

Internal On-Screen Server Selection 

Yes 

Yes 

No 

Yes 

Server Selection Push-Button 

Yes 

No 

No 

No 

Server Status LEDs 

Yes 

No 

No 

Yes 

Hot Pluggable 

Yes 

No 

No 

No 

8-Port MSRP 

$895 

$995 

$1,400 

$1,495 




Cybex Computer Products Corporation 

4912 Research Drive Huntsville, Alabama 35805 USA 

(SOO) 93CYBEX (29239) • (205) 430-4030 fax 

http://www.cybex.com 



BANYAN* Campatlbli 


All prices per respective manufacturer on November 26, 1996. AutoView is a trademark of Cybex Computer Products Corporation. Cybex is a registered 
trademark of Cybex Computer Products Corporation. Banyan Is a trademark of Banyan Systems Inc. Netware is a registered trademark of Novell Inc. 
tantastic Is a registered trademark of Artisoft Inc. 

Come see us at Comnet, Washfngtoa D,C, Feb. 4-6 at Booth #T612 


Cifole 139 on Inquiry Card {RESELLERS: 140). 























Ww risk your success? Stop piracy before 
it affects your bottom line. Sentinel"^ means 



The threat k real The piracy rate in many 
countries k over 90% - in the U.S. it exceeds 
25%. Piracy costs you sales and revenue. 


security and success to over 20j000 developers. 
It can to you, too. Call the Rainbow office or 
distributor nearest you to 
receive your FREE guide: 

How to stop piracy and increase 
your sofiware sales. Visit us on 
the web at: www.raijibow.com. 

SEnrinEL 

Softw^rG Protece^on 

The ^1 solution to piracy 
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01957 toilnbaw T(!Cltn<i[Dqk.T, Inc. Senlincl b a rtjgiitemJ tracierruMk rrf Rainbow Tixhnologies. 
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Programming 


This language can handle simple scripting jobs or 
build large OOP libraries. By Jeffrey P. Shell 


Python Does Scripts and Objects 


py-thon Vlp1-|th3n\ n (1836) 

1 ; a large constricting snake 

2 cap : short for the British 
comedy troupe "Honty Python's 
Flying Circus” 3 cap : a pow- 
erful modern objeet-oriented- 
programming COOP) language 


ythofj, the third definition in 
the fictional dictionary entry, 
is an ideal language for many 
of today’s computing tasks. 
It’s been used to build client/server data¬ 
bases and Unix system administration 
tools, create Common Gateway Interface 
(CGI) scripts, embed objects, and facili¬ 
tate rapid applications prototyping* Its 
dynamic range and variety of books make 
it suitable across many boundaries where 
one programming language halts and 
another is needed* Incidentally, the name 
Python derives from the second dictio¬ 
nary definition, not the constricting snake 
of definition one—^although as a pro¬ 
gramming language. Python is able to 
“coil” itself around a variety of platforms. 
That’s because, like many of the new pro¬ 
gramming languages today. Python com¬ 
piles to neutral byte code. 

Unlike java, however, this compilation 
happens on the fly, as modules are 
imported into the Python interpreter. 
The interpreter performs automatic ver¬ 
sion checks against the source code file’s 
modification date and fetches the most 
recently generated byte-code file* The 
version-control process is almost invisi¬ 
ble to the programmer and is evident only 
when a triggered compilation slows the 
launching of a program. 

Python offers strong interplatform 
operability* A majority of Python pro¬ 
grams written on one platform can run 
effortlessly on another* Python imple¬ 
mentations exist for almost all flavors of 


Unix, as well as for the Mac OS; Windows 
3.1, 9S, and NT; OS/2; the BeOS; and 
NextStep. Even though you can write 
Python programs specifically to features 
of each GUT, Tkinter has been adopted 
as the language’s standard GUI. Tkinter 
(forTk interface) in turn uses Tk, which 
is Sun Microsystems* graphics toolkit. Tk 
is typically operated by Sim’s Tool Com¬ 
mand Language (TCL) but is in fact usable 
by other scripting languages such as 
Python and Perl. 

Python Features 

Python got its start through its powerful 
scripting features. It is often presented as 


a bridge between Unix shell program¬ 
ming and C programming. That is. Py¬ 
thon is ideal for projects that are too com¬ 
plex for the normal shell tools to handle, 
but not so complex that they are worth 
writing in C or C+-h. Because Python is 
a very high-level language, it provides the 
programmer with complex data types 
unavailable in shell scripts or program¬ 
ming languages, such as dictionaries 
(associative arrays)* System-administra¬ 
tion scripts, mailing-list automation, and 
other sophisticated tasks can often be 
written using relatively little code. 

Another of Python’s strengths is that it 
is scalable. Python programs can be short 


shell scripts or simple function-based pro- 
grams. They can also be full-blown 
object-oriented applications handling 
large jobs. This tremendous scalability 
allows Python to be adapted to any num¬ 
ber of tasks where you would normally 
use two or three languages to craft a solu¬ 
tion. Because Python’s capabilities range 
from the simple to the sophisticated, what 
might start out as a simple Python script 
can blossom into a large-scale module of 
object classes, while maintaining the same 
code simplicity* 

Despite its power and range. Python is 
an easy language to use. One of the major 
influences on Python’s appearance is a 


smaller language called ABC* ABC was 
designed as a more modern BASIC, pro¬ 
viding some high-level data types in a 
small, robust language. Like BASIC, ABC 
was constructed as a teaching language 
and has many nice touches for program¬ 
ming simplicity. These same features 
appear in Python. For example, Python 
has no beg i n and end statements or 
braces. Code grouping is done through 
indentation, and the Newline character 
acts as a command separator. A command 
can sprawl over many lines if necessary, 
or multiple commands can fit on one line. 
This format practically forces good pro¬ 
gramming style, which in turn produces 




Python uses Sun's standard Tkinter GUI so that programs 
can execute on many platforms. 
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neat, maintainable code while conserv¬ 
ing space. Most seasoned programmers 
converting to Python are surprised by this 
at first, but they soon grow used to the 
freedom it brings. See “Operator Over¬ 
loading in Python” for an example. 

Python is an easily extendable lan¬ 
guage, The core of Python is written in 
C, and the source code is freely available, 
along with a complete API for extending 
the language- This lets you boost the 
speed of a commonly used function or 
hook Python byte-code files to large, 
already-made binaries such as imaging 
libraries or to platform-specific APIs like 
Microsoft Foundation Classes (MFC) or 
the Mac OS Toolbox. 

Having grown up in the age of the 
Internet, Python comes standard with 
many modules that implement objects for 
use with most TCP protocols. These 
Internet-sawy modules enable Python to 
implement easy Web-site maintenance 
and administration programs, and they 
allow you to write smart agents and 
implement many other server tasks. 
Python can be both server and client. 
On the server side, Python can process 
HTTP requests, filter incoming mes¬ 
sages and mail, access large databases, 
perform as a CGI script, be embedded in 
Hypertext Markup Language (HTML) if 
the server allows it, or serve up its own 
objects. On the client side (especially 
through use of Tkinter), Python can be a 
client for any TCP format, including 
HTML. It can also transmit objects over 
the network to other Python servers/ 
clients or exist as a platform-neutral data¬ 
base front end, which makes it a great 
intranet asset. 

Because of itsscriptlike nature, P>'thon 
is a natural as an embedded language 


Python at a Glance 

* Cross-platform: It uses Sun's Tkinter 
as the G UI and generates machine- 
indepedent byte code. 

' Scalable: It can implement simple 
shelf scripts or build complex 
object-oriented libraries. 

“ Extendable: It can hook directly into 
other binaries such as the Microsoft 
Foundation Classes (MFC) library 
or the Mac OS Toolbox, 

• Embeddable: Because of its scripl- 
Jike nature, it can be embedded in 
HTML, groupware environments, 
and databases. 


Programming 


inside large compiled programs such as 
databases, multimedia applications, 
groupware environmetits, virtual worlds 
(both text and 3-D), and HTML dcKuments, 

In terms of security and today's con¬ 
cern with distributed Internet applica¬ 
tions, Java definitely excels. Because Py¬ 
thon is more of a scripting language, it 
can have lots of freedom with the local 
file system, which creates security risks. 
Furthermore, Python allows many ways 
to dynamically invoke commands read 
from any file type, even a TCP socket. 
Python does have a restricted mode that 
"fakes” manyofthe standard functions 
and modules but actually uses only those 
deemed “^safe.” If an attempt is made by 
the code to access restricted material, an 
error is raised and the user is alerted. 

Fora programming language, Python 
is flexible. Classes and method references 
in Python are treated as first-class objects. 
That is, new methods and member vari¬ 
ables can be added to a class at any time, 
and all existing and future instances of 
classes are affected by these changes. This 
way, a scheduled event on a server pro¬ 
gram can change a variable in the class 
definition that defines each user's privi¬ 
leges, Thus, when standard office hours 
end, access could be broadened auto¬ 
matical ly to certain users with a single line 
of code such as userCl ass. restri c- 
t i ons^^S, All existing and future in¬ 
stances ofuserClass are updated and 
use this new value until the class variable 
is changed again. A programmer main¬ 
taining the code for the server could log 
in and be allowed to add or update classes 
and methods without having to take the 
server down. Python is also a language of 
^nothing but hooks. ” A programmer has 
hooks into almost every as pea of the sys¬ 
tem and can read or overload these attri¬ 
butes to fu rther customize their code. 

Ready to Slither 

The standard distributions of Python 
have over 120 ready-made modules, in¬ 
cluding Internet libraries, cryptography, 
various DBM implementations, regular 
expression and string handling, text for¬ 
matting, math, file handling (including 
full Posix file handling), code profiling 
and debugging, object persistence and 
storing, and Tkinter, Often included in 
these distributions are many demonstra¬ 
tions of Python's use for client/server 
applications, Web serving, and embed¬ 
ding, Also available are free modules for 


Operator Overloading 
in Python 

■import string 
class addSQuare: 
def _-fn1t_Cself ,vdlue-l) [ 
self,value = value 

def_add_(sel f,other): 

1 f type(other) = 
typet"abc*T: 

other - string.atof (other) 
return $e1 f.val+ 
other**2 

_radd_=._add_ 

A simple dass with operator overloading 

example in Python. _add_(self,(ither| 

overloads the d- symbol when an instance 

of addSquare Is on the left. _radd_ 

overloads the + symbol when the instance 
Is on the ri^t Tlie _add_ method 
checks the other object being added, and 
if it's a string, it converts it to a floating 
point. The class adds the squares of the 

two objects, (the “ _denotes special 

methods}. 


use with SQL and other databases, and an 
extended version of Python called 
Numerical Python, which allows for fast, 
high-level math constructs. The Mac OS 
version includes support for the Mac 
Toolbox and Apple Events, ft can create 
AppleScript-style applets on CFM-capa- 
ble and PowerPC machines. The Win¬ 
dows version allows use of MFC and has 
a Netscape plug-in to run Python applets. 
An ActiveX/Explorer interface and an 
OpenDoc container are currently in the 
works. Support for Silicon Graphics’ GL 
and Sun’s Audio Device is also standard, 
making Python ready to use right out of 
the box. 

Python is available completely as 
freeware, made possible by contributions 
to the l^thon Software Activity (PSA), a 
legitimate organization whose proceeds 
support Python financially. Agrowing 
fleet of volunteers and special-interest 
groups (SfGs) help in maintaining Python 
code and extending it into new platforms 
and fields, making Python a nearly uni¬ 
versal solution to most programming 
problems. You can access the Internet at 
http:// WWW, python.org and comp.Jang 
.python for complete information about 
Python, □ 


Jeffrey H Sheli is in charge of object technolo¬ 
gies arid Python programming at Cynapses. He 
can be reached at a pses.com. 
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Your 
E-Mail Is 

OBSOLETE 

Internet-based messaging promises 
new cures for enterprise e-mail blues, 
but is it ready for your business? 

By Michael Nadeau 


-mail has grown from a mere convenience to a 
mission-critical application. It’s the backbone for 
collecting and disseminating corporate informa¬ 
tion and for crucial communications both within 
and outside a company. For many businesses, if s also a mess. 

Some companies have as many as five or six different e- 
mail systems, each with its own proprietary protocols and 
formats. This can be an expensive administrative nightmare, 
but, more important, it is an enormous barrier to exchanging, 
archiving, and retrieving vital corporate information. 

Salvation may be within reach, thanks to e-mail systems based 
on Internet standards- The core Internet protocols provide a 
lowest-common-denominator environment for sending key 
messaging functions across different e-mail architeemres while 
opening rhe door to communicating with the outside world. 

Right from the start, the Internet was built for large-scale 
implementations. Its proven family of protocols lets you send 
and receive e-mail to or from anyone with an IP connection. 
SMTP has proven its messaging reliability over almost two 
decades. Post Office Protocol (POP) and Internet Message 
Access Protocol (JMAP) both handle message retrieval, and the 
latest version of IMAP lets you review messages and attach¬ 
ments before downloading them. You can leave entire mes¬ 
sages, or parts of messages, on the server for easier archiving 
and sharing of messages. Application Configuration Access 
Protocol (ACAP), an evolving standard, will let you create 
address books, user options, and other data for universal access. 
Finally, Lightweight Directory Access Protocol (LDAP) pro¬ 
vides a structure for small, fast, and easy-to-impiement clients. 

The result? If you use e-mail only for messaging, the bene¬ 
fits of Internet e-mail are ready for you to use today Even more 
important in the long run, Internet e-mail will be the basis for 
new types of collaborative applications. 

However, there are trade-offs if you commit to Internet e- 




Your e-mail server probably sends 
messages in a proprietary format 
that the rest of the world doesn’t 
speak. It also may not handle 
standard POPS communications. 



©Destructive 
Gateways 

Your gateways may 
strip useful formatting 
from incoming 
messages. The result 
is corrupted or 
undeliverable files. 
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Four Ways Proprietary E-Mail Stumbles 



0 High Costs 

Proprietaiy e-mail systems can be 
resource-intensive, with constant 
demands for new software and 
administrative support. 


O Server Overload 

To maintain good 
performance in a 
growing company, you 
may be continually 
adding newer and 
^ster servers. 
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Your E-Mail Is Obsolete 


Internet vs. Proprietary Messaging 


Who Has the Edge? 



Internet 

Proprietary 

Scalability 

The Internet was 
designed for veryriarge- 
scale implementation. 

Varies from product to product, but 
generally requires additional server and 
administrative support. 

Features 

While possible to imple¬ 
ment features commonly 
found on proprietary 
systems, standards are 
not com plete. 

Key features, such as group scheduling, 
are held proven and highly integrated 
into the messaging environment. 

Administration tools 

Solid tools just beginning 
to appear. 

Competition and years of revisions make 
for robust options. 

Reliability 

No control over route of 
message or means of 
verifying delivery. 

Provides notification of delivery and 
guaranteed delivery time. 

Choice of clients 

Uses any POP3 client 

Some, but not alf allow choice of POP3 - 
compliant clients. 

Cost to own 

Requires less server and 
administrative support. 

Requires more servers and administrative 
support, but varies from product to product 

Proven track record 

Key standards and prod¬ 
ucts are new to market. 

Years of in-the-field use. 

External 

communications 

Can ser»d and receive 
e-mail to or from anyone 
with an IP connection. 

Key vendors have either partially or fully 
implemented ability to send and receive 
messages over an IP connection. 

Message integrity* 

Attachments and 
commonly used formats 
arrive intact. 

Attachments must be converted at a 
gateway server-a potential point of failure. 

Performance 

Variable delivery time. 

Can guarantee delivery [or notify 
failures) within a matter of seconds. 

Security 

Standards not yet finished. 

Relatively high level of security 
within the network. 


*Th& ability to retain message formatting and structure. 


mail today. Key features of proprietary 
mail systems, such as group scheduling and 
calendaring, are still unproven. Also, Inter¬ 
net e-mail doesn't tell you when or if a mes¬ 
sage is delivered or provide a guaranteed 
delivery time. If you rely on these capa¬ 
bilities, Internet e-maii will probably dis¬ 
appoint you. 

Whether you're willing to make the 
plunge to Internet e-mail today or you’re 
making plans for the future, here are some 
key considerations for making the transi¬ 
tion as smooth as possible. 

Integrated Messaging 

Messaging is at the heart of any enterprise 
network, and the Internet, with its ubiq¬ 
uitous presence and common standards, 
can be the obvious messaging solution, 
especially for unifying and reducing the 
number of disparate systems you operate. 
Furthermore, Internet messaging opens 
up communication with business contacts 
outside the enterprise. 

Some companies, mostly small busi¬ 
nesses with few legacy systems, are ad opt¬ 
ing a pure Internet solution. Most busi¬ 
nesses, however, can’t just throw out their 
old messaging systems. Thei r features, plus 
the investments in equipment, training, 
and other resources, ensure the continued 
use of legacy messaging systems for the 
foreseeable future. The trick, then, is to 
integrate Internet messaging with the pro¬ 
prietary systems in a way that maximizes 
the benefits of both. (See the figures on 
page 69 for a coniparist>ii of the different 
architectures; see the text box “Managing 
Multiple Messengers” on page 76 for an 
example.) 

Indeed, Internet support may be avail¬ 
able even if companies aren’t looking for 
it. Companies that want to stick with soft¬ 
ware they have today will be able to do 
so, because even if they buy a solution from 
a proprietary system vendor, the protocol 
support and administration tools, includ¬ 
ing directory synchronization, will likely 
be there. Some vendors do not yet suppon 
the latest Internet protocols, such as 
IMAP4, but virtually all are expected to 
by the end of this quarter. (See the text box 
“Internet Standards” on page 72.} 

Therefore, companies that want to 
move slowly into an Internet messaging 
system can do so through their current 
suppliers. Those that want to be more 
aggressive can buy a pure Internet system 
and maintain interoperability for basic 
functions with legacy systems. 


As companies rush to build intranets, 
they themselves provide TCP/IP connec¬ 
tivity to their networks and to their 
employees’ desktops. But changing infra¬ 
structure takes time. Assuming the infra¬ 
structure is in place, however, three key 
issues emerge for adopting an Internet- 
based e-mail system: standards, cost, and 
flexibility. 

The Standards 

Every system, on both the server and cl ient 
side, must have a common language for 
data transmission and retrieval, popular 
file formats, directory services, security, 
and certain added features. Here, the Inter¬ 
net is strong because its standards are wide¬ 


ly available and in some case have been used 
longer than proprietary standards. 

As a result, the leading proprietary mes¬ 
saging systems, such as Lotus’s Notes and 
Microsoft Exchange, already have inte¬ 
grated the basic Internet protocols into 
their products or will do so shortly. No¬ 
vell, with Group wise 5, has adopted Inter¬ 
net standards as the native platform. (On 
the other hand, pure Internet messaging 
products, like Software .corn’s Post. Office 
and Netscape Communications’ Suite- 
Spot, work with proprietary systems 
because they also natively support estab¬ 
lished interoperability standards such as 
X.400 and MAPI.) 

Vendors either implement Internet 
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Although the structtires appear similar, proprietary mall architectures | 
must use gateways to convert messages to their own formats. ^ 


Proprietary E Mail 
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Basic message-handling systems all include a means of submission, one 
or more points of relay, and a message store for user access. 



standards natively^ as Novell does, or by 
conversion through a gateway, in the 
manner of Microsoft or Lotus, In both 
cases, the commitment is strong, “[Sup¬ 
port of Internet standards] is a core com¬ 
ponent of cc:Mail moving forward,” 
according to Mike Maier, a cc:Mail prod¬ 
uct manager at Lotus, 

The Costs 

The cost of Internet e-maU is closely tied 
to scalability. As the number of users and 
locations with e-mail implementations 
increases, what happens to your hardware 
and software costs? Will you need more 
servers and more people to administer 
your system? Here again, the Internet 


crowd claims an advantage that propri¬ 
etary-systems vendors refute. 

In a typical proprietary system, a serv¬ 
er can support a given number of people 
and features, Internet messaging is much 
more scalable, “The Internet is already 
larger than what anyone's enterprise has 
to deal with,” notes Kevin Carosso, vice 
president of engineering at e-mail and fa:x- 
software vendor Innosoft (West Covina, 
CA), This scalability especially pays off 
when a company extends messaging ser¬ 
vices to a remote location. Often, an IP 
connection is all that^s required at the 
remote end; the headquarters server can 
handle the internal management. 

Proprietary vendors argue that to pro¬ 


vide equivalent functionality—schedul¬ 
ing, for instance—Internet systems would 
require extra servers, too* However, Inter¬ 
net messaging is more flexible about where 
a company places its servers. 

Cost was the main reason that consult- 
ingfirm Pyramid Solutions (Troy, MI) chose 
Ipswitch^'s IMail Server over Microsoft 
Exchange. This small company started out 
with Microsoft Mail, As employees con¬ 
nected to the Internet, “switching to a pure 
Internet system made more sense for us,” 
says senior systems engineer Jerry Palardy, 

Pyramid has 50 employees in two 
offices and in several customer loca¬ 
tions, The Microsoft solution wcmld have 
required servers at the remote locations 
and cost about $7000. The Internet mail 
server cost $700 and was installed on 
hardware already in place. Palardy says 
the company is happy with the system, but 
acknowledges that Exchange might have 
made more sense if Pyramid were a larg¬ 
er company. 

The administrative overhead generally 
is Jess with an Internet system because pro¬ 
prietary systems must duplicate some of 
the services that are already in the Inter¬ 
net infrastructure. Tasks associated with 
maintaining a message store in a propri¬ 
etary system, such as archiving and com¬ 
pressing the data, are not necessary in an 
Internet environment. 

On the other hand, in environments 
with multiple messaging systems, adding 
administration tools for each to a propri¬ 
etary system is somewhat more com¬ 
plex. Vendors of proprietary systems have 
a web-developed arsenal of tools to ease 
the administrative tasks, while only 
recently has there been any reasonably 
good software to manage Internet mes¬ 
saging. Still, Internet messaging shows 
real promise that it can reduce a compa¬ 
ny's messaging overhead costs. 

One Size Doesn’t Fit Ail 

Vendors of messaging products have to 
consider two different constituencies with¬ 
in an organization: the users and the peo¬ 
ple who manage the system. Both want 
choices in the products they use, and the 
solutions for both must be in sync. 

A company might standardize on one 
or two messaging architectures, but it 
would be impractical, if not impossible, to 
require all employees to use the same mes¬ 
saging client. People work in different 
environments, depending on their jobs. 
A salesperson, for example, might spend 
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Your E-Mail Is Obsolete 


Internet Standards 

T he internet was set up for messaging, so messaging standards 
lie at its very heart. These st andards evolve to accommodate new 
tasks users want to perform, and to simpiiiy interfacing applica* 
tions with the Internet. 

TCP/IPandSMTP 

The core Internet transmission protocol is TCP/IP, which carries all 
internet traffic. Mail traffic has its own protocol, SMTP, which supports 
only the rudimentary text format. Still, this standard has worked reiiably 
for about 18 years and has been supported by virtually every major 
messaging system. The figure below shows the basic model for SMTP. 

SMTP gets your messages only as far as the client, however, and 
does little else. It does not, for example, guarantee delivery, Issue a 
return receipt, allow “unaendingf or cany attachmenta-all common 
features in proprietary messaging environments. However, other Inter¬ 
net standards exist for these and other features. 

POP and IMAP 

Once a message reaches the client, two other standards come into 
play. Post Office Protocol (POP) and Internet Message Access Pro¬ 
tocol (I MAP) determine how you retrieve a message. POP’s latest ver¬ 
sion, POP3, is rather limited. It requires that messages be kept in a 
store on a server. When you want messages from this store, you have 
no choice but to download them all to your local system. Still, POPS 
is an important link between Internet and proprietary e-mail systems 
because all the major vendors support It. 

The latest version of IMAP, iMAP4. gives you more choices than 
POP3 on how to retrieve messages. With it, you can check the mes¬ 
sages in the store before downloading them. You can then select what 
you want^ even just part of a message, and leave the rest on the serv¬ 
er. Messages stay there until you delete them, These features are impor¬ 


tant conveniences, but they also make it easier to archive and share 
messages-something proprietary systems already do well. 

Most vendors and analysts expect that I MAP eventually will replace 
POP3 although they currently coexist on many implementations. (For 
example, Microsoft and Lotus currently support POP3 in all their 
messaging products and will have IMAP4 support in the first quarter 
of this year.) The significance here Is that, as with a pure Internet e- 
mall system, proprietary servers like Microsoft Exchange or cc:Mail will 
support any POP3- or IMAP4-compliant client. 

ACAPandlMSF 

Beyond IMAP is Application Ckjnfiguration Access Protocol (ACAP). 
ACAP enhances IMAP by letting you set up address books, user 
options, and other data for universal access. At this writing, no Inter¬ 
net or proprietary products have implemented ACAP because the Inter¬ 
net Engineering Task Force (IETF), the group responsible for devel¬ 
oping Internet standards, has not yet approved the final specification. 
A final spec should be out early this year, and Implementations williike- 
ly follow soon after, in the meantime, some Internet products use Inter¬ 
net Messaging Support Protocol (IMSP), a less robust standard than 
ACAP. However, IMSP will probably fade away in favor of ACAP. (For 
more information on POP, IMAP, and ACAP, see "E-Mail Grows Up" 
in the December 1996 BYTE). 

LDAP 

For ACAPto do its job, it needs to work with in a standard drrectDj 7 ser¬ 
vices structure. Lightweight Directory Access Protocol (LDAP) pro¬ 
vides that structure. LDAP is a subset of the X.500 directory commonly 
used in many LANs. (See the figure below.) It runs over TCP/IP and 
uses a simplified data representation for protocol elements. LDAP 
clients are, therefore, smaller, faster, and easier to implement than 
X.500 clients. LDAP ts vendor-Independent and works with, but does 
not require, X,500. (See '‘LDAP Unites the Internet" in the December 
1996 BYTE.) 


The SMTP Model: Internet Messaging 



SMTP provides a mechanism forgetting mad from the 
sender's host to the recipient's host and nothing more. 




The LDAP Model: Directory Services 



LDAP 

client 


X.&00 

D$A 

(Dlitcteiy Server 
Agent) 


An LDAP server translates IDAP-client requests into X,500 
requests, chasing X.500 referrals, and returning results to the client. 




The Internet 
Standards Picture 


Standard 

Status 

SMTP 

Widely deployed 

POP3 

Widely deployed 

IMAP4 

Soon to be widely deployed 

IMSP 

Deployed mainly among 
native Internet products 

ACAP 

IETF epee expected late 1997 

MIME 

VMdely deployed 

S/MIME 

Spec not finalized, but 
some implementations exist 

LDAP 

Widely deployed 

Calendaring/ 

Scheduling 

IETF spec expected mid-1997 

Fax 

1ETF spec expected mid-1997 

EDI 

IETF spec expected tate-l 997 

Voice 

1 ETF spec expected mid 
to late 1997 

Receipt 

IETF spec expected 

Notification 

mid-1997 
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There Is Only One Choice For Data Compression. 

PKZIP'for Windo 


New Features in 
PKZIP for Windows Version 2.50 

>■ Ability to create .ZIP files that span multiple diskettes 
Create a Windows self-extractor 
>- Self-extractor con span multiple diskettes 
Long file name support for Windows 95 (16 and 32-bit) ond 
Windows NT (32-bit) 

*■ Integration with Windows 95 & NT Explorer 
► Plus additional features 

The growth of the Internet and the increased use of World Wide Web 
browsers are creating a greater need to compressafid uncompress data 
fdes. Saving disk space and saving on-line phone charges are big 
benefits of compressing data files with PKZIP'^ for Windows. PKZTP 
for Windows compresses files an average of 50-70% with many large 
text and database files compressing well over 90%* PKZIP's simple 
point-and-click interface lets you easily compress one file or all files 
on an entire hard drive, and store them in the .ZIP file. PKWARE 
provides the best and fastest data compression technology on the 
market, try it and see! 

PKZIP for Windows allows you to easily open files created with 
PKZIP for DOS Version 2*04g. PKZIP is also compatible with 
Windows 3.1 or higher, Windows 95 and Windows NT. 

PKZIP for Windows $49, PKZIP for DOS S47 plus shipping and 
handling. 

To order call (414) 354-8699 
or visit our Web Site http:Www.pkware.com 


Other PKWfIRE Products 


Put Your Executables on a Diet 

PKLrrE™ increases your 
valuable disk space by 
compressing I>OS and 
Windows J6-bil executable 
(.COM, JiXEand .DLL) 
files by an average of 45%. 
The operation of PKLITE is 
transparent, all you will 
notice is more available disk 
space! Price $46 

Software developers, save disk space and media costs 
with smaUer executables. You can distribute your 
software in a compressed form with PKLITE 
PtofessionalJ^^ PKLTTE Professional gives you an extra 
option to compress files so that they cannot be expanded 
by PKLITE. This discourages reverse engmeermg of your 
programs. Price $146 

Put Comprusslon Into YOUR Application 

The PKWARE Data Compression Library® products 
allow you to incorporate data compression technology 
into your software applications. The application 
program controls all the input and output of data, 
allowing data to be compressed to or extracted from any 
device or area of memory'. 

The all-purpose Data 
Compression Algorithm 
compresses ASCII or 
binary data quickly. 

The routines can be 
used with most 
compatible language 
compilers. Separate 
DOS, DOS32, 

Windows, OS/2, Wiii32, 
LfNLX and Macintosh 
versions are available! 

Call for pricing. 




Th© Data Compression Experts^ 

9025 N. Oeerwood Drive / Brown Doer. Wl 53223 USA 
FAX; 414-354 -3559 BBS: 414- 354-3670 
Emoll: lrfo@pkwcite.com 



1^-199$ PC WorHi WorM Ctass A ward 
199G GQvemrnent Computer 

Best New Product A tmd at FQS^ Finalist 
rsas Computer CutfmtiB Readers Ctroice Award 
1993 Shmeware tmtuaby Award 
1993 Pramiam Computing Magaitine Award 
1992 Dmrak/Zoom 4war4 
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Capyri^t IWfi. PKWARE, Inc. All JEcJiti: Rc^rved All trademurks OT fnidtnuirk^ *w of iheir fe^lcCti'dc o^ncri. 
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Your E-Mail Is Obsolete 



Noveirs Groupwise 5.0’5 universal mailbox lets you manage not just 
e-mail messages, but faxes, documents, and phone messages. 


computing time in an applications suite. 
Other employees might only occasional¬ 
ly use a computer, to access the Web 
through a browser or check e-mail through 
a dedicated reader. Any Internet, propri¬ 
etary, or hybrid messaging system, there¬ 
fore, must support multiple types and 
brands of e-mail clients. Through adher¬ 
ence to POP3 and, eventually, IMAP4, vir¬ 
tually all currently available products pro¬ 
vide this flexibility. 

This was important to Jeff Luck, man¬ 
ager of network and support systems at 
Pennsylvania State University*s Contin¬ 
uing and Distance Learning department 
Three years ago, the university had no 
POP3 system in place, so Luck chose 
Microsoft Mail for his 350 mostly Mac 
users. He liked its user interface, direc¬ 
tory services, and integration with other 
applications. The capability that let him 
leave messages on the server was impor¬ 
tant, too, as many people worked on muL 
tiple computers and needed access to mail 
from all of them. 

POP3 Flexibility 

A year and a half later, the university 
standardized on Eudora Lite and POP3. 
Rather than move with the university. 
Luck upgraded to Quarterdeck Mail 4.0 
(formerly Microsoft Mail for the Mac). 
According to Luck, moving to Eudora Pro 
would have cost three times as much. 
Quarterdeck Mail lets him keep all the fea¬ 
tures he has now and have POP3 access to 
the rest of the university system. Luck says 
he will consider moving to a native IMAP4 
system when the university does, espe¬ 
cially if it means handing off responsibili¬ 


ty of the mail server for his department. 

On the back end, the people managing 
the system want to be able to mix and 
match servers and tools. Someone using 
Innosoft's PMDF e-Mail Interconnect 
Internet backbone, for example, might 
want to integrate a Microsoft Exchange 
server with it. 

Interoperability is not enough, how¬ 
ever. You should be able to centrally man¬ 
age the entire hybrid system, and this is 
where synchronization is important. You 
should be able to remotely configure and 
administer both servers and clients. Most 
major vendors now offer this capability. 


using the Web as the medium for remote 
administration. 

Directory synchronization is critical, 
too. Vendors that use their own directory- 
services protocols, including Banyan’s 
StreetTalk and NoveiPs NDS, have inte¬ 
grated the LDAP standard. Control Data’s 
IntraStore Server has native X.500 suppon. 

For some people, Internet messaging- 
administration tools don’t stack up to 
those in proprietary systems. Paul Hoff¬ 
man of the Internet Mail Consortium 
(fMC) expects the Internet to reach parity 
by the end of the year. Companies such as 
Ip switch and Softwarc.com now offer full 


Have Your Calendar Call 
My Calendar 

S cheduling and calendaring have existed as messaging appli¬ 
cations for years. They are keeping millions of people tied to 
IBM PROFS. Office Vision, Digital Equipments AINrvOne, and 
other mainframe-based systems. “Seven million OfficeVisfon users 
already have group scheduling,' says Jim Burnham, director of mar¬ 
keting for calendaring and scheduling at Lotus. ''They aren't about to 
move off it until similar functionality Is available in cl lent/server systems." 
So why is It taking so long to bring scheduling and calendaring to Inter¬ 
net messaging? 

Lack of standards, of course. Several scheduling and calendaring 
applications exist for Internet messaging that adhere to the Vers it 
vCalendar and vCard standards. But those standards cover only the 
most rudimentary functlons^viewing a calendar and name-and- 


address information, respectively. To be competitive, vendors of those 
applications extend the standard using proprietary specifications. 
Therefore, scheduling meetings with clients or partners by e-mail 
unfortunately is not possible unless they happen to be using the same 
software as you. Even if you and your outside collaborators happen 
to be in sync today, the chances that you’ll remain that way in the future 
are slim. 

As a result, the internet Engineering Task Force (IETF) is working 
to extend the Versit standards so that you can not only view the infor¬ 
mation, but actually schedule your own and other people's time. It will 
perform free- and busy-time searches; the specification will define a 
standard way to access calendaring and scheduling information from 
popular legacy systems. 

Lotus has proposed its own Versit extensions to the IETF called Inter¬ 
net Calendar Access Protocol (IGAP), and expects to demor^strate a 
working I CAP server by the time you read this. Microsoft, Novell, and 
other companies also have proposed specifications, but ail promise to 
support whatever the IETF decides, perhaps as early as this spring. 
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THE CLEAR CHOICE 





Wlieii il comes lo buying a monitor, choose a 
winner. (Ihof)se a View'S{)nic'’! 

Consider, for exanijiie, the ()ptit]uest V775 
Value IJne Monitor by ViewSonic. Wc set out 
to prove tlial a IT(16.(1"viewable) monitor 
can deliver liigli (lerformance (0.26nim 
dot pitch and 1,660 x 1,200 maximum 
lesolution), a p{)werfiil feature set, and full 
compatiliilily with PCs and Macs®—all at an 
iiffordablc price. 

I 

I We succeeded. .Vher rigorous test.s and evalu¬ 
ations, (he etiitoi's of I’C Magazine wi'ole that 
the V775 is “a amif/efifh'e nionilor that 
offers bright, rich colors and sbarj) images!' 



I'lirthennore. it “deUi’ers a ht qfmlm, and 
merits at! Editors' CMce. ” 

Of course you ctm also pick from one of our 
otlier five Opticjtiesl® or fifteen ViewSonic 
nmnitors, and know you'll alwtiys pick a winner. 


See The Difference! ’* 

204R(> Piirhway, T^'aliuit, CA 9.17H9 

KKK-H583 • (909) 869-7976; AjjciirCocle 15J7 
Fax (909)869-79^8 

FaxSoEiic (909) 869-7518 (i l-liour fax on dc^niand) 

1 II tiTriei: w.vi ewsn 11 ic.cii ni 

tiir;Kiraiti Matwtsuiil tradiiiitirRy siaiiJ Iwreiit aae imtiwrivol tl wfr 

S{u%"llka{biiit.s <Llf 1^x1 tod ijui|^ wlliHiii^ 

ViL"i!v>inte(.uf]x<riitifm l^^h, 1^)7. Ail ri].illlxnisi;riiVtj 
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Your E-Mail Is Obsolete 


Managing Multiple Messengers 


D errick Ho, amanagef of corporate 
network planning at NECis Systems 
Advanced Engineering department 
{Mountain View, CA)^ recently faced inte¬ 
grating Internet messaging with proprietary 
systems to maximize the benefits of both. 
NEC had already standardized on cc:Mail- 
not an Idea! solution for Ho's 10O-person 
department many of whom depend on VMS 
systems^ Besides, some people wanted to 
use Eudora to read theirmail from Japan. But 
most worrisome to Ho was requiring two full¬ 
time people to manage the mail servers. ‘'That 
is ridiculous,he says. 

Ho moved his department’s messaging 
to Innosoft's PM DF. This allowed him to get 


rid of separate servers for each system the 
department uses. Instead, PMDF provides 
a channel for each system. {See the f^gure 
below.) It further eases administration by sim¬ 
plifying modifications. Particularly trouble¬ 
some was making changes to VMS's send- 
mail, through the obscure sendmail.cf file. 
'‘You have to be very good at hacking send- 
maiLcf to modify your system to your liking,'’ 
says Ho. "Not very many people are able to 
do that." 

Why didn't Ho just wait for similar capa¬ 
bilities from Lotus or Microsoft? "WeVe not 
going to deal with [the Lotus and Microsoft 
solutions] until they come out,” he says. “They 
have to be better than PMDP 


PMDF: Handling Messaging Babel 


Propdetary e-mail and 
messaging systems! 
LotusNotes 

* IVI$-Mail 

* €c:ll1ail 1 

* Greupwise 

* Novell MH5 

* Da Vinci 
‘ Futums 

• Notework 

' Beyond Mall 


Others; 

• Unix Mail 

• Pagers 

• Others 


DigJtal MalIBnsr 

• TeamLinks 

• Mail Wofks 

• All-tn-One 


Add-on modules H 


Other services: 

• Fax servers 

• Directory services 

• Web browser 
•3C4<M1 


FMDF-MTA 


IBM: 
•PfWFS 
•SNADS 
• OV/400 
•OV/MVS 


SMTP/MIME: 

• POP client/server « DEC Windows Mali 

• IMAP client/server • Gold Mail 

« VMS Mail • X.5D0 

• Pathworhs Mail « PMDF Mail 


PMDF is one product that tries to handle multi-platform messaging, either 
directly through SMTP/MIME or through platform-specific add-on modules. 


suites of administration tools. Also, tools 
designed to handle disparate messaging 
systems, such as Lotus’s SoftSwitch or 
Hewlett-Packard’s Open Vision, now ac¬ 
commodate Internet protocols. 

Messaging’s Missing Links 

Wliile the Internet fulfills the basic require- 
ments for enterprise messaging today, 
companies are beginning to demand fea¬ 
tures that it cannot yet deUver easily. The 
most significant are scheduling (the abili¬ 
ty Co access calendars and plan schedules 
on-line) and calendaring (the ability only 
to view a calendar). Mai nframe and Unix- 
based messaging systems, such as lliM’s 
Office Vision and Digital Equipment’s AIL 
in-One, have offered group scheduling 
and calendaring for over a decade. Busi¬ 
nesses have come to depend on this capa¬ 
bility and are loath to give it up. Ultimate¬ 
ly, Internet messaging must not only 
provide group scheduling and calendar¬ 
ing, hut provide backward compatibility 
with legacy systems. You can’t just strand 
millions of users who may lack any other 
migration path. 

Vendors of both Internet and propri¬ 
etary systems are now providing this com¬ 
patibility, but on an ad hoc basis. Notable 
examples include Novell’s Groupwise, 
Lotus Notes, and Microsoft Exchange. 
Versir is a standards-setting organization 
founded by Apple, AT&T, IBM, and 
Siemens to promote systems interoper¬ 
ability. The widely adopted Versit vCaL 
endar and vCard open standards, which 
provide a common way to vie w a calendar 
and an address book, respectively, usual¬ 
ly support these efforts. They do not pro¬ 
vide a means to actually schedule meetings 
or other events. Similarly, group schedul¬ 
ing is now an integrated part of applica¬ 
tion suites, such as M icrosofr Office 97 and 
Lotus’s Smartsuire 96, They now provide 
integration points to the Internet and oth¬ 
er messaging systems by way of APIs, (See 
the text box “Have Your Calendar Call My 
Calendar” on page 74.) 

Coming Attractions 

Other desired features include e-niail- 
based faxing, paging, and voice. The goal 
for sending fax over an IP connection is 
not just to save the cost of the call, but also 
to make it a desktop function—to make it 
as simple as sending an e-mail message. 
Paging can perform two functions: to alert 
someone to an important message or to 
notify system administrators of a problem. 


Voice could be in the form of an audio 
attachment, like VocalTec’s Intemet Voice 
Mail 3.0, or making real-time voice con¬ 
tact over an IP connection through the 
desktop interface. 

All these functions are currently available 
for Intemet messaging systems, usually as 
third-party add-ons. However, no formal 
standards exist. As a result, the recipient 
needs compatible functionality, or the mes¬ 
sage must carry some kind of rim-time mod¬ 
ule, the method that VocalTec uses. 

Committees within the Internet Engi¬ 
neering Task Force (IETF) are working on 
specifications, likely as extensions of the 
Multipurpose Internet Mail Extensions 
(MIME) format, for all these features. 
The table “The Internet Standards Pic¬ 


ture” on page 72 provides estimated dates 
for completion. When wide-scale imple¬ 
mentation of those standards will take 
effect is anyone’s guess. 

When these features are available, you 
will likely access them through a univer¬ 
sal mailbox. Already available with a num¬ 
ber of products, a universal mailbox looks 
a lot like an ordinary mailbox with files 
and folders. The difference is it can man¬ 
age multiple message types. In Novell 
Groupwise 5, for example, users can per¬ 
form document-management tasks, send 
a fax, schedule appointments, maintain a 
task list, or perform other functions 
through the mailbox. (See the screen on 
page 74.) Folders can be public or private 
and are accessible to people who are trav- 
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Serial Port Mstry 

The Windows NT Collection 



scsiTerminal Servers” 


* Fast serial ports via SCSI 
• 2-32 ports per SCSI ID 


EtherLite Port Servers 


• Native COM ports via Ethernet 

• 8-32 ports per TCP/IP sesston 



• Low-cost ports for PCI bus 


At Central Data, serial communication is not a 
side business. It's our only business. For over 
fifteen years, weVe been designing innovative, 
rock-solid serial ports for UNIX® systems. 

Now we're excited to announce a full line of 
solutions specifically optimized for Windows NT® 
Our NT Collection provides you with three 
interface options: Ethernet. SCSI, or the PCI 
bus. All three are packed with benefits. 

• Full RAS support 

• Native COM ports for simple setup 
and administration 

• High-speed rates of 115K baud 
for fast modem connections 

• Surge protection on all lines for reliability 

• Easy field upgrades 

• External expansion provided by 
SCSI and EtherLite units 

To fully appreciate our serial port artistry, 
evaluate one of our solutions FREE for 30 days. 
Call 1-800-482-0397, or view our website at 
http;//w\ww.cd.com/. See how Central Data has 
turned NT connectivity into a work of art. 


The Etheilits Difference 

The EtherLite™ Port Server is not your typical ] 
terminal server. A single TCP/IP session j 
carries traffic for all the EtherLite's native i 
COM ports, compared to the conventional ■ 
one-session-per-port method. The obvious ! 
benefit is less overhead at the host, and less 1 
traffic on Ethernet. Also. EtherLite products 
do not carry the burden of telnet, riogin, | 
reverse telnet, and other protocols which do \ 
not apply in the normal NT environment. This j 
makes EtherLite less expensive, much easier f 
to configure, and very efficient even at high j 
baud rates. To read our white paper use ^ 

http://www.cd.com/etherafht.html. « 



W 

Emaitt c-jnfD(@)cil.ccHn' httpy/www.cd.coin/ * 1602 Newton Drive 
Champaign, 1L 61621-1096 - 217-369^010 * 800-462-0337 * Fax 217-359-6904 
©TEjgs CcmmJ Dcitei Corporcuimi. All rlgrhtft rtrtatved. 

Central tteta prcxJun rtsmesars tHKJamurks d Cemral Diitii.CorporiSlion 
Windows NT is e registwed iradwnwk ol WicfosoM CUifpwalion 
Otrer ffademartfs are the propeitycrUftBrr rBspecdwngmes 
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Your E-Mail Is Obsolete 



Security: Who*s Got the Key? 


C ompanies must communicate with 
the outside world by e-mail. Yet the 
thought of moving company data 
freely to and from a company network is frig ht- 
enlng to information technology (IT) man¬ 
agers. In atypical intranet, valuable company 
data is shielded from the outside by a firewall, 
which sits between the network and an 
externally accessible server, toothing gets 
through-eKcept e-majL 

Existing encryption schemes, such as RS A, 
can ensure secure transmissjonof data. In fact, 
an extension for encryption to the MIME for¬ 
mat, S/M IME, is based on RSAand has broad 
industrysupport, but them's a catch. Encryption 
requires two keys, public and private. The pri¬ 
vate key encodes the message, and the pub¬ 


lic key decodes it. The recipient must have 
access to the public key to understand the mes- 
sage. (See the figure below.) The problem is 
how to make those keys available to only the 
people you want using them. 

Some trusted entity must hold those keys 
in escrow and assign certificates that act as 
a digital signature, identifying users of those 
keys. That entity is as yet undetermined. It 
could be a government body, such as the U.S. 
Post Office, or an independent organization 
set up explicitly for the purpose. Verisign 
(Mountain View, CA) is a commercial enter¬ 
prise that handles certificates. Some mes¬ 
saging products, such as Netscape's Suite- 
Spot 3.0, come with a certificate server tor 
internal use. Third party products, such as 


Nortel’s Entrust, also allow companies to 
build intern^ certiffcate-management appli¬ 
cations. To ensure compatibility from one cer¬ 
tification scheme to another, companies will 
likely cross-certify, according to Ron Rosen¬ 
thal, director of new initiatives at Harbinger 
Enterprise Solutior^s {Atlanta, GA), a ven¬ 
dor of electronic-commerce products and 
services. 

The dilemma: Companies can build and 
manage internal certificate systems-wbich 
gives them control, but at the cost of added 
administrative overhead-orthey can off-load 
that chore to a third party but lose the secu¬ 
rity of controlling the distribution of certifi¬ 
cates. For many companies, neither choice 
is satisfactory. 


Messaging Security 


This simplified di^am shows the 
basics of a secure messaging system. 
O When a message is sent, it is 
encrypted at the desktop using a 
public-key scheme, such as RSA. 

0 The sender checks with a local or 
remote certificate server to get the 
recipient's pubifc encryption key. 


At the sender's messaging 
server, the message is 
enciypted again using, say* the 
RSA-based $/MIME protocol. 
O At the same time, a capy of 
the message goes to an 
authentication server, which 
might reside at the sender's or 
at a third-party location. 

0 The recipient's messaging 
server decrypts the S/MIME 
eficiyption and 0 checks with 
the authentication server to 
ensure that the message has 
not changed during transit 
& Rnatlyf the message is 
decoded at the desktop using 
the recipient's public key. 


Encryption 


Sender 


eling or working from a remote location. 

Another area that b generating interest 
in some quarters is Electronic Data Inter¬ 
change (EDI). This is a common way for 
businesses to perform purchasing trans¬ 
actions and is usually done over a secure, 
dedicated link. The ability to carry on 
EDI rransacdons through Internet mes¬ 
saging and the "Web could dramatically 
reduce the required overhead. Instead of 
conducting on-line transactions with just 
the most important suppliers and cus¬ 
tomers, a company could do so with most 
of them. Some companies are now accom¬ 
plishing EDI over the Internet using pro¬ 
prietary software from vendors such as 


Harbinger. A standard specification is due 
from the IETF sometime this year. 

But lack of a standard protocol is not the 
major barrier to Internet-based EDE 
Because of the sensitive data and large size 
of transactions, security must be tight. The 
technology exists for encrypting data and 
authenticating people, but practical issues, 
such as managing certificates (to verify 
identities) and encryption keys (to decrypt 
messages), are unresolved. (See the text box 
above, “Security: Who*s Cot the Key?”) 

What to Do? 

Describing the move to intranets and 
Internet-standards-based messaging as a 


mad rush would be only slightly hyper¬ 
bolic. The benefits of lower overhead and 
universal communications, not to men¬ 
tion the greater choice of products, are 
quite compelling. 

However, most businesses are not 
quite ready to embrace Internet messag¬ 
ing, Reluctance to give op something that 
they know works for something with a 
relatively short track record is part of the 
reason. The greater hurdle remains the 
lack of standards for mission-critical 
applications, such as scheduling/calen¬ 
daring or document management. Stan¬ 
dards for most of these features should 
be in place by the end of the year, but 
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Manage access to ^e corporate LAN 
easily vt/itb menu-driven network 
management tools such as Telnet, 
integrate SNMP and calf-detail records. 



Connect your branch office LANs 
into one secure and easily managed 
wide-area network. 



Save big money 
every month by 
allowing all 
yonr users 
to access 

the Internet at high 

digital speed using a single-user Internet 
account with a static or dynamic FP address* Only the 
ZyXEL Prestige ISDN remote access routers, with their 
unique single-user account feature give your company 
this kind of ISDN affordability. In fact, Prestige routers have so 
many features — such as dial-ou’-demand, bandwidth-on- 
demand, spoofing and call control ™ at such a reasonable 
price, they help make ISDN accessible even to small 
offices, home offices and branch offices. 

Two analog ports allow users of the Prestige 128 
to share ISDN connection with fax machines, modems 
and other analog devices. It's like an office in a box. 

Prestigp 28641 functions as a mini-server with features 
such as V.34 connectivity, V.llO, V.IZO and X75 — ideal for 
telecommuters. Prestige routers include multiprotocol IP and IPX* 
routing, transparent bridging, robust user-authentication security 
and many sophisticated network management features. 

Plus, the legendary ZyXEL reliability is backed by 
informed, professional support. The next step in 
ISDN accessibility is here. 

Call today. 

800 - 255-4101 

www.iyxel.coni 



And Item 



MP/PPP, bandwidth-on-demand, 
analog dial-up support, bridging 
and routing capabilities — ideal for 
small office/bome offKe users and 
telecommuters. 


Save money. Multiple users accessing 
the Internet using one single-user 
account (SUA)—great forSOHOs. 




Accessing Internet & Intranet 


WORLDWIDE: NORTH AND SOUTH AMERICA: 

Tfel; 886.35783942 Tel: (714) 693-0808 

Fax: 886.35.782439 Fax: (714) 693^811 

E-mail: sales@ 2 yxel. hinet. net E-mail: sales@zyxel. com 


The Prestige 28641 with VJ4 capability 
allows remote modem users on the 
road to access the corporate network 
using analog modems. 



*^V.34Cofinectmty’ 

'^Single-User Account (SllA) 

•^S/T or U Interface 

/'BACP/BAP/CCP _ 


^ IP/IPX Routing and Bridging 

-'PAP/CHAP 

•^Unlimited# of Users 

•'Telnet and SNMP 


•^Optional AppleTalk* 

•'Analog Port(s)' 

•'PPP/MP 

•^ liS‘ (Stat)" Compression 

lnjrevi#i 

NeiV^TEf 


‘ Avdjiahle irr Ptesrtge ZSMI 


^Iwo pom Preiligg IZSj one port Prestige 28641 


SpmfkjtMHn are subfect to change without notko. 


ZyXEL is 3 rtjgisteTed trademark of ZyXEL Communications Corp. Other tiademarks and registered trademarks are the property of the companies with which they are associated. 
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Your E-Mail Is Obsolete 


I Gateway Hell 

E -mail isn't just text. Attachments such 
as images, applicafen-spacificfiles, or 
even videos are common. Proprietary 
mail systems have their own ways to accx3m- 
modate common file types and provide a 
means to build compatibility with other 
types, through Mail Application Programming 
Interface (MAPI). MAPI in itself, however, js 
not a protocol standard. That, and the fact that 
it ts controlled by a single company, Microsoft, 
makes some compani e s n e rvou s. " M A PI i s 
; be in g down pi ayed to a trem e ndous exten t," 
says John McFarlane, Software.com CEO. 

By contrast, the Internet has Multipurpose 
Internet Mail Extensions (MIME), a standard 
I way to represent document formats so that 
t all I ntemet clients, including both browsers and 
mail readers , can recog nbe them. Each MIME 
type is identified by its extension, such as .txt 
I for text o r .html for Hypertext Markup Language 
(HTM L). MIM E cu rrently covers a wide range 
of fonnats, or Internet Media Types, including 
Microsoft Word, Unix tar, QuickTime, ZIP, 
PostScript, RealAudio, and Macintosh PICT, 
i Proprietary messaging systems can and 
: do support MIME. However, the MIME at- 
i| tachments must go through a conversion 
I process at a server gateway, andthisisacon* 
j troversiat point between Internet and pro* 
prietary messaging advocates. ‘^Gateways 
! are designed to lose infcirnation," says Paul 
i Hoffman, director of the internet Mail Con¬ 
sortium. The proprietary side claims that 
■ gateways are relatively sound-as long as 
; they are “properly configured." 

; Barba ria ns at the Gate 

1 When a MIM E attach ment hits a g ate way, the 
gateway determines its type and automatically 


Formatted text, iiefbre gateway 

j ffr mfm 

TexE gateway 

E-mail Isn't Just text. 
Attachments such as 
images, application- 
specific files, or even 

When items must pass through 
a gateway^ the gateway may 
strip out formatting from the 
ori^nal. 


converts the document to the appropriate 
equivalent format. The conversion also strips 
out data deemed unnecessary. If the gateway 
makes a mistake, however, the recipient of that 
document has no way of recovering that mes¬ 
sage, other than to ask the sender to deliver 
it by some other means. Even if the attachment 
converts properly, it could lose its structure. 
For instance, you might send a snazzy-look- 
ing Word document with handsome fonts and 
a carefully planned format as an attachment, 
only to have the recipient see ft as a block of 
regular text. "Structure is information, too," 
says Hoffman. 

Hoffman admits that a well-designed gate¬ 
way will lose only unimportant data. Howev¬ 
er, you still have to depend on gateway integri¬ 
ty with proprietary systems. This potential 
point of failure does not exist with pure Inter¬ 
net messaging. 

But sending attachments by an all-Inter¬ 
net route is not bulletproof, either Because 


of the internet's distri buted nature, each mes- ! 
sage travels through a number of different i 
servers before reaching its destination. Nei- i 
ther the sender nor the receiver has control j 
over those servers, any of which is capable j 
of i ntrod ucin g errors o r losing data. The I nter- 
n et architectu re also makes it difficult to guar¬ 
antee a m axim urn time for a message to reach ! 
its desti nat io n-a nece ss ity f o r so me com- | 
pan ies. “G uaranteed del ivery is the most fun- ; 
damental thing an e-mait system must do," ; 
s ays S cott Welch, pres ide nt of e-mail ven- i 
dorSoftArc. i 

Legacy Roadblocks 

Mai nframe- based legacy syste ms, s uch as ! 
IBM's OfficeVision, are more problematic in 
the way they handle attachments. They usu¬ 
ally treat attachments as disconnected ! 
routable files that require recipients to manu¬ 
ally seek and retrieve them. Companies such 
as Lotus, Digital Eq u Ipment, and Innosoft offer 'i 
gateway products from systems such as 
PRO FS or VM S Mail, but that adds complex¬ 
ity. Co nvertin g addresses from, say, Dig ital's i 
limited two-part format to an Internet equiva- i 
lent can be tricky. 

It Is conceivable that attachments could i 
become irrelevant. Using Java or ActiveX | 
scripts, it is possible to embed special data i 
types within the body of a mail message. In | 
fact, this feature is available now in Co- \ 
ordinale.com's BeyondMail 3.0. It allows 
you to send multi med ia e leme nts as ActiveX ; 
sc ripts. For now, h oweve r, this capabi lity itse If i 
is proprietary. Netscape is talking up the f 
benefits of sen di ng Java applets by mail. And ■ 
last Nove mber, Lotus de monstrated a cc:Mail 
prototype written entirely in Java. It was just a : 
“ proof of concept,” b ut Mark McHarry, press- | 
relations manager at Lotus Development, says i 
“that is the future for us,” j 


witlcspread implementation will take 
longer. 

What .should you do today? Small com¬ 
panies with little legacy overhead are free 
to choose any path that meets their cost, 
feature, and scalability needs. As long as 
these companies require only basic mes¬ 
saging capabilities, Internet e-mail may be 
the best choice. By year’s end, there will 
likely be standards that address missing 
elements in Internet messaging. 

Managers for departments or divisions 
within larger companies should be aware 
of corporate-messaging planning. Choos¬ 
ing a compatible path could save effort, 
money, and headaches. 

For larger companies, the issue is large¬ 
ly one of pulling together disparate sys¬ 
tems and providing e-mail access to the 


outside world with minimal upheaval for 
users and administrators alike. Fortu¬ 
nately, this is doable now. Building from 
either proprietary or standards-based 
backbones, companies can ensure uni¬ 
versal e-mail access and choice in both 
client software and administrative tools. 
What is not possible at this time is to 
duplicate the reliability, performance, 
and feature sets of established proprietary 
messaging systems in an all-native-lnter- 
net environment. 

In any implementation where reliabili¬ 
ty or security is of the utmost concern, prt>- 
prietary systems that use a standard dedi¬ 
cated phone connection rather than the 
distributed Internet infrastructure are still 
the safest bet. Internet messaging will 
eventually catch up to proprietary systems’ 


reliability and security, but parity is at least 
a year away. 

Still, the day when all enterprise mes¬ 
saging is based on Internet standards 
seems inevitable. “I would be surprised if 
by the turn of the century both Lotus and 
Microsoft weren’t [natively] SMTP- 
based,” says the JMC’s Hoffman. Those 
two companies say that they’ll do what 
their customers want. What those cus- 
tomers are saying is clear: Moving to 
Internet messaging is not a question of if— 
it’s a question of when. 13 

Michael Nadeau^ a farmer BYl^E senior editor 
and author o/The BYTE Guide to CD-ROM 
(second edition^ Oshorne/McGraw-Hill^ 199Sh 
ufrites extensively about the Internet. You can 
reach m_fradeau@ccnkneLcom. 
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Matures 

The ‘'integration" component of CTI 
still isn’t easy, but there’s more help than ever 
for getting computers and telephones 
to work together efficiently. 

omputersand telephones are rwo fundamentally dif¬ 
ferent technologies, yet they have something in com¬ 
mon: When they work cogetlier, we work more effi¬ 
ciently in applications that hinge on customer service 
and timely information. Unfortunately, integrating computers 
and telephones can seem about as easy as herding butterflies. 

For this reason, some companies are only beginning to take 
advantage of computer telephony integration (CTI). li'adition- 
ally, call-center operators have benefited most from merging com¬ 
puters and telephones. However, CTI also makes possible fax- 
back systems, interactive voice-response implementations, and 
a number of specialized vertical applications. 

Fortunately, the hardware, software, and integration tech¬ 
niques for cn are maturing. For example, special-purpose add¬ 
in boards let you add PBX services inside a CTI server. The con- 
solidationof call-switchiiigand network-server functions makes 
the implementation and maintenance of CTI applications easi¬ 
er. In some cases, including large-scale call centers, you may need 
a more elaborate architecture with a stand-alone CTI server 
connected to a PBX and a database on a mainframe or distributed 
across a number of servers. More mature hardware and connec¬ 
tion standards help these implementations, too. We asked a vet¬ 
eran cn systems integrator to outline the basic components of 
a CTI implementation and explain how to make the right choic¬ 
es. His report, “CTI, Piece by Piece,” begins on page 85. 

Once you have the hardware in place, you*11 need to develop 
end-user applications. Depending on the programming talents 
of your development team and the project’s deadline, procedural 
languages, graphical applications-development environments, 
telephony components, and visual-programming tools should 
give you the power you need. “Tools for Telephony Apps,” on 
page 9 1, describes where each of these alternatives shines or runs 
out of steam. We also asked two developers of CTI systems—one 
who chose to program in C -I- -f-; the other who used visual-pro¬ 
gramming tools—to tell us how they made their development 
decisions. Their perspectives can help you focus your choices 
when it’s time to develop your Cn application. 

With new hardware and a wealth of development tools, CTI 
is easier, but still one of the trickiest integration tasks we face. At 
least the butterflies are now fluttering in the same direction. 

-Alan Joch 



CTI, Piece by 
Piece... 85 

Stitching together a basic CTI system 
is still tricky, Here's help around the 
rough spots. 
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Closer Ties 

Traditional telephones, with caller ID, are 
still an essential component of computer 
telephony integration (CTIi, but a new class 
of telephone/computers that include the Java 
run-time environment will be launched in CTI 
applications this year. 


Pnblic telephone networks aren’t the only 
platforms for communications. The Internet will 
play a larger role in CTI if the new generation of 
smart phones becomes widely used. 

Telephone-switching functions between PBXes 
and LAN servers are becoming more tightly 
integrated. In some cases, companies can 
centralize both functions within a single server. 


Coming Soon 




GTI applications are becoming 
more varied, ranging from large- 
scale call centers to interactive 
voice-response implementations, 
fax-back services, and systems 
that use e-mail to send data to 
customers across the Internet. A 
wide range of development tools 
now support these efforts. 


Smart Telephone 


Tools for 

Telephony Apps ... 

There's a telephony development tool 
for almost any need or skill level. 


Remote 

telephony 

server 
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MORE DEVELOPERS PROTECT. 




HASP Packs 
More Into Less. 

Based on a full-custom ASIC 
utilizing 2500-gate, 1.5-micran E- 
lechnology, HASP packs the most advanced 
protection into the smallest key in the worid. 


NSTL Study Rates 
HASP No.11 

A recent test conducted by the National Software 
Testing Labs, lire world’s foremost independent 
lab, compared the flagship products of leading 
software protection vendors * The result? HASP 
was rated the clear overall winner - and number 
one in all the major comparison categories. 




PROTECTS 

MORE. 


lliese days, more and more developers are choosing to protect their software against 
piracy. They’re protecting more products, on more platforms, with better protection 
- and selling more as a result. 

And more of these developers are protecting with HASP. Why? Because HASP 
offers more security, more reliability and more features than any other product 
on the market. 


NSTL TtST RESULTS, OCTOBER 1995t 


Scoring Category 

Aladdin 

HASP 

Rainbow 

Sentinel 

Security 

9.3 

6.3 

Ease of Learning 

9.1 

7.1 

Ease of [ise 

8.3 

7.2 

Versatility/Features 

10 

8.7 

Compatibilily 

6.7 

6.5 

Speed of API Calls 

0.9 

1.2 

Final Score 

8.5 

6.5 


'For a fuil copy laf ihe I'RnT, report oontaa your local HAS? dMnhubor 


HASP supports the most advanced platforms, including all Windows 32/l6-bit 
environments, OS/2, DOS, Mac, Power Mac, NEC, UNDC and LANs. 

To learn more about how you can protect better - and sell more - call now to 
order your HASP Developer’s Kit. 


Grow With Aladdin! 

The fastest growing company in the 
industry, with over 4 million keys sold 
to 20 thousand developeis worldwide, 
Aladdin is setting the standard for 
.software security today. 
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North America Aladdin Knowiedge Systems Inc. nd: (800) 223 4277,2IZ'S64 5673, Fast: 2l2r564 3377, E aiall: liat5p.sales@ijs.aks.aim 

Inf I Office Aladdin Knovifledge Systems Ltd. Td: +972^3'636 2222, Faa: +972 5-^7 57%, E mali: hasp sales@ak5.com 

Germany FAST Software Security AG Tdi +49 «9 39 42 21-37, Fax: +49 39 42 21-40, E-mafI; info^fast-ag.dc 
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Stitching together a basic CTI system is still 
tricky. Here’s help around the rough spots. By John Silling 


CTI, Piece by Piece 



I f you hear computer tele¬ 
phony integration (CTT) and 
killer application in the same 
sentence^ youMl probably 
think of call centers* The ability to have 
an incoming phone call and an associated 
data file arrive almost simultaneously at 
someone^s desk can improve customer 
service. And if you implement the system 
correaly, it also can reduce communica¬ 
tions costs for your company* 

Howrever, call centers are only the tip 
of the CTI iceberg* The merging of com¬ 
puters and communications means you 
can fax follovi^-up information to a cus¬ 
tomer, schedule call-back times, send 
sales quotes via the Internet, and transfer 
calls—voice connection and data 
screen—to someone else in your com¬ 
pany. CTI also underlies many ingenious 
vertical-market applications, like a 
health-care system where cardiac patients 
can hold a telephone to their chests and 
relay electrocardiogram data to distant 
telephony servers (see the text box ''Vi¬ 
sual Tools to the Rescue” on page 92). 

Unfonunately, launching a CH imple¬ 
mentation sdll isn’t easy* For example, 
most of the savings in communications 
costs derived from CTI can be found at 
the beginning of the call, during the call 
setup. However, the setup also is the 
point where many companies face their 
first CTI disappointment. A poorly de¬ 
signed implementation can actually 
increase the time it takes to answer and 
process incoming calls. 

Complications arise because CTI still 
requires you to integrate fundamentally 
different types of computer and com¬ 
munications systems and technologies* 
Some integration help comes as APIs such 
as Telephony Server API (TSAPI), Tele¬ 
phony API (TAPI), and Java Telephony API 
(JTAPI) evolve. Also, automatic call dis¬ 
tributor (ACD) and PBX vendors are 
opening up their system architectures to 
development tools that suppon industry 
standards. But to achieve the promise of 
reduced costs and to embrace advanced 


How Phones and Computers Work Together 



Oa 


cn 

server 


Oa Tlie PBX/ACD sends the 
phone call to the appropriate 
phone set as ... 




Telemarketing 

department 


. which sends a call 
recoid to the CTI server. This 
server acts as a traffic cop to 
coordinate voice and data 
communicatiiins. 

e The server accesses a CTI 
database that contains caller 
ID information and the 
addresses of LAN PCs. This 
database may reside on the 
cn server, on another 
computer, or on a mainframe. 


Ob.. . database 
informatiofi about the 
caller travels to the 
appropriate PC. 


The CTI server is typiealty the linchpin that coordinates 
sending phone calls and data files to a target desktop. 


CTi capabilities, you need to understand 
the basic structure of a CTI implementa¬ 
tion. Here’s an overview. 

The Basics 

The first step in developing a basic CTI 
application is to add automatic number 
identification (ANI) service to incoming 
calls from your telephone company. ANI 
attaches caller ID with the voice call as 
it’s being sent to your ACD or PBX. Phone 
companies typically charge you for the 
basic ANI service, then add an additional 
cost for each call. Note that the launch of 
a CTI project is a great time for you to 
review your relationship with your tele¬ 
phone company* At the least, make sure 
that yours bills each call in 15-second 
increments* Some customers are still 
being billed in I-minute increments, 
which adds to the cost of the cn appli¬ 


cation and other telephone activities* 
When the call arrives at your company, 
your ACD or PBX strips off the ANI data, 
combines it with an interna] phone exten¬ 
sion, and sends the caller information to 
a cn server. The CTI server compares the 
caller ID and phone extension with its 
database to find the right PC. Next, the 
CTI server generates a data record and 
sends it to a customer database that may 
reside within the CTI server, on another 
computer at the same location, or even 
on a mainframe host system in another 
geographical area. This data record 
requests that the customer information 
associated with the caller’s number goes 
to a specific PC in the company^a tele¬ 
marketing representative’s, for example. 

cn servers—the traffic cops that direct 
voice and data to the right desktops—tra¬ 
ditionally have been Unix boxes because 
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CJ\, Piece by Piece 


of that platform’s scalability and relia¬ 
bility However, a new generation of Win¬ 
dows NT servers is gaining ground thanks 
to economical hardware costs and steady 
increases in the number of CTl applica¬ 
tions that are being developed or ported 
to that platform. The next version of 
Microsoft’s TAPI may provide better co¬ 
ordination between Windows NT and 
TAPI clients (see the text box “Building 
Bridges with TAPI andTSAPI” below). 

You can team a CTI server with an ACD 
or PEX. In this way, you preserve your 
investment in existing telecommunica¬ 


tions hardware, while adding the CTI 
capabilities you need. Alternatively you 
can install multifunction servers in place 
of PBXes, thanks to chips from compa¬ 
nies such as Dialogic and Mitel that can 
perform ACD/PBX-like switching tasks— 
sending incoming calls to an interactive 
voice-response (IVR) board or to a per¬ 
son’s desktop, for example. You will need 
to install the proper telephony-interface 
cards to connect the CTI server to the 
phone network and to the internal phone 
system. The CTI server’s plug-m boards 
handle such chores as IVR^ voice mail, and 


fax on demand. Board vendors also are 
merging switching functions and tele¬ 
phony capabilities, such as IVR, onto sin¬ 
gle boards, thereby reducing the number 
of add-in boards and integration woes 
that CTI engineers need to contend with. 

Another alternative is to use an ACD in 
lieu of a CTI server. Aspect Telecommu¬ 
nications, for example, can suppon CTI 
functionality dkealy in its ACD. The ACD 
aas like a transaction link server, where 
the ACD system itself takes on the role of 
the CTI server and provides routing infor¬ 
mation to a host system. This offers a 


Building Bridges with TAPI and TSAPI 


Y our computer network and your phone net¬ 
work were not designed to work togeth¬ 
er. You can link the two systems at the applica¬ 
tion level, but first you need a common interface 
with which to build the applications. The two 
most significant of these interfaces are Tele¬ 
phony API (TAPI) and Telephony Server API 
(TSAPI), Both perform essentially the same 
function-they enable the construction of PC- 
based telephony applications that operate inde- 
pendently of the telephone network. Both are 
independent of the method of connection-- 
direct serial link^ add-in boards voice server, or 
switchTo-host link-between computer and 
phone system. (See the table for a comparison 
of features.) 

They attain that independence by abstract¬ 
ing the hardware fayer, thus sidestepping the 
need to write code specific to each proprietary 
switch (and there are many) while taking advan¬ 
tage of each system's unique capabilities. This 
pleases developers, but it also allows cus¬ 
tomers to keep their existing equipment. And 
both provide a means for extending the speci¬ 
fication. Beyond these points, however, each 
takes a different approach. 

TAPI 

Microsoft and Intel were the primary develop¬ 
ers of the originally client-based TAPI. TAPI 2,0, 
however, is built into both the Windows NT 
Server 4.0 and the Windows NT Workstation 
4.0, which allows the OS to function as either 
a telephony client or server. [Windows 95 cur¬ 
rently has built-in support for TAP11.4 applica¬ 
tions, which are compatible with TAPI 2.0.) 

In practice, TAP! 2.0 is focused on the desk- 
top-a PC and a phone. That is, TAPI assumes 


the desktop to be one end point of each call. It 
preserves the ability to do third-party call con¬ 
trol (calling from one desktop on behalf of an¬ 
other). The specification allows for several tele¬ 
phony applications to run simuitaneously-over 
either a single or multiple phone lines-on a 
client or server PC. It provides a means to dis¬ 
tinguish different media streams (data, voice, 
fax) and route calls to the appropriate applica¬ 
tion or device. Incoming faxes, for example, go 
to the fax application or machine. 

TAPI is part of the Windows Open Services 
Architecture (WOSA). Like other WOSA ser¬ 
vices, such as those for printing or display, TAPI 
has two interfaces. The first is the API for devel¬ 
opers writing the software. The second is the 
service provider interface, which provides a 
means of connection to a specific device-in 
TAPI's case, the telephone network. With TAPI 
2.0, you can build applications for Public 


Switched Telephone Network (PSTN), ISDN, 
PBX, and IP networks. Want your applica¬ 
tions to reach out over the Internet? TAPI can 
handle that, too. It essentially sees the Internet 
as just another service provider. Other TAPI fea¬ 
tures include support for Unicode, ActiveX con¬ 
trols, and Intel's universal serial bus (USB), a 
12-Mbps port that can connect up to 127 
devices to a single PC. 

Microsoft has announced several planned 
enhancements for TAPI 2.0. They include a 
re mote-service provider, intended to speed 
development of client/server telephony appli¬ 
cations; remote administrative tools to aid with 
client/server configuration issues and reports; 
and Windows Telephony Service extensions 
for client access. (The company expects these 
features to appear in the next beta version of 
Memphis. At about the same time, Windows 
95 will gain TAPI 2.0 support.) TAPI is closed: 


TAPI vs. TSAPI 


TAP12M 

TSAPI 


Server- or client-based 

Both 

Server 

Required server 

Windows NT 

NetWare 

Supported OSes 

Windows NT, 

Windows (all), 


Windows 95 ^ 

Unix, Mac, 
OS/2 

32-bit support 

✓ 

✓ 

16-bit support 


✓ 

CalFcenter support 

✓ 

✓ 

High-speed bus support 

USB 

N/A^ 

Third-party call support 


✓ 

Media stream routing 

✓ 


Connection types supported 

ISDN, PBX, PSTN, IP 

PBX, Centrex 

Extensible 

✓ 

✓ 

^ Release to cairicide with next beta release of Memphis. 


^ Applications nngsl Pe based on Wm 16 and be fully TAP11 .S-complianl, 


^ B&caiJso TSAPI uses only the ser/er modet bus support on the desktop ia irrelevant. 



✓—yes 
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cost-effective way to generate a basic 
screen-pop CTl application. 

However, a transaction-link server 
works only if the CTl application does not 
need a front end to the host system data¬ 
base, A Cn server can program front-end 
information to rectify shortcomings in a 
host system*s database. This front-end 
service is a benefit if a customer’s calling- 
from number is missing from the host sys¬ 
tem’s database or in a cellular operation 
where the customer may be calling from 
a number of different phones. A front- 
end cn server database can correct these 


shortcomings in the host system with¬ 
out your having to rewrite the host sys¬ 
tem’s application. 

In addition, if your CTl application 
needs to access a number of host systems 
to supply the first data screen, preload¬ 
ing the cn server database will provide 
a single GUI even if your cn application 
connects to a variety of hosts, such as a 
3270,5250, or telnet-supporting system. 

Anyway you look at it, front-end load¬ 
ing the cn server is a much better alter¬ 
native than either rewriting the host sys¬ 
tem’s database or trying to synchronize 


several host systems. Additionally, you 
can modify the front-end database in 
the CTl server with simple additions, 
modifications, and deletions as changes 
to the host system take effect. 

what’s Inside 

The processing power you need for 
your CTl server depends on the size of 
your application. Some companies can 
fulfill their server needs with inexpensive 
486-based systems (see “When C + + Is 
Right” on page 93). Whatever processor 
you choose, take advantage of today’s 



Microsoft controls it, which makes developers 
of telephony products nervous. Microsoft 
claims that smce many oth er companies (more 
than 40) have contributed to the TAPI specifi¬ 
cation, it is effectively industry-defined and, 
therefore, open. However, where independent 
organizations define and approve other indus¬ 
try standards, Micfosofl remains the final aitiiter 
of what TAPI is. 

TSAPI 

Server-based TSAPI, developed by Novell and 
ATdT, is designed to integrate PSX or Centrex 
phone systems with Netware networks. The 
only physical link in the system is between the 
NetWare file server and the phone network. 
Applications built with TSAPI have a logical link 
between the PC ar^d the desktop phone. You 
can control calls through the applications 
from either end of the connection or hand off 
that control to a third party. A server telephony 
model also eliminates the need for additional 
hardware to connect desktop PC to phone. 
This can save a lot of money in a large organi¬ 
zation, but there is a trade-off. Because there^s 
no physical connection between the PC and 
the phone TSAPI applications cannot identic 
different media streams as TAPI can. Thus, with 
TSAPI, you cannot automatically route a fax to 
a fax application, for example. 

The TSAPI specification has wide industry 
support, especially among PSX and Centrex 
vendors, virtually alt of which offer NetWare driv¬ 
ers for their systems. Just as important, TSAPI 
supports all the major OSes, including Win¬ 
dows (all versions), the Mac QS^ OS/2, and 
Unix. This, obviously, appeals to companies 
building cross-platform telephony applications. 


TAPI, the Mediator 



TAPI provides hooks into applications 
and communications systems. 

Unlike Microsoft with TAPI, Novell and ATAT 
have handed over the TSAPI specification to 
the European Computer Manufacturers Asso¬ 
ciation (ECMA), which developed the Com¬ 
puter-Supported Telecommunication Applica¬ 
tions (CSTA) standard on which TSAPI is 
based. ECMA is currently working on Phase 11 
of the CSTA specification, due to roll out some¬ 


time th is spring. S lated im provements to TS A PI 
include access to voice services, so that you 
can perform all functions of your phone system 
(e.g., play or record a message) from within a 
TSAPI application. Phase 11 will also allow 
TSAPI applications to transfer data with calls, 
so that, for example, help-desk personnel can 
take information from a customer and transfer 
that data and customer to another person. In 
addition, Novell is working with Sun Microsys¬ 
tems to support its initiative for JTAPI, the API 
for building Java-based telephony applications. 

Pros and Cons 

TAPI is by far the more popular interface for tele¬ 
phony applications. For many companies, its 
tight integration with Windows is a plus, but 
more important is the fact that both client and 
server components come bundled with the OS. 
Novell charges $26,995 fora 250-seat TSAPI 
implementation (including a NetWare run-time 
module). For businesses with NT-based net¬ 
works, TAPI is a no-brainer for a server-based 
telephony model, ft also makes sense for small 
companies that tend to use a direct connection 
between the PC and phone. 

Thanks to its mu Hi platform support, TSAPI is 
batter suited for more diverse environ ments run- 
ning on a NetWare backbone. And despite its 
cost, TSAP^ actually is cheaper to implement in 
non-Windows NT environments. The alternative 
there is client-based TAP11.3, which requires 
an add-in board on each PC. 

Michael Nadeau is a freelance author who 
writes extensively about communications, 
the Internet, and storage technologies. You can 
cor\tact him at mjnadeau@.conknetCQm. 
editors ^bix. com. 
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Link PCs to Phone Networks 



Y ou can connect a PC to a phone systenn 
in one of four basic ways. The phone cen¬ 
tric mode! requires an external adapter or tele¬ 
phone that is connected through the PC's ser¬ 
ial port, ft is easy to configure^ but could be 
limited in terms of how much information and 
control it supports from the PC. In the PC-cen¬ 
tric model, the phone line terminates on a card 
in the PC or on the motherboard itself. This 
model maximizes the information and control 
delivered to the PC. 

The 3witch-fo-host model establishes a 
logical connection via the LAN between the 
PC and phone (see the figure on page 85). 

The voice-server model uses ordinary 
tines between the server and the PBX or key 
system. This model allows the routing of infor¬ 
mation to the server via the LAN and then trans- 
m ission over th e phone n etwork, - M .N. 


Alternative Connections 


low costs for RAM and disk-storage 
capacity, especially if the CTl server will 
act as a front end to a host system. The 
rule of thumb is to install the maximum 
amount of RAM the system can handle 
and buy at least a 5-GB hard drive. The 
last thing you want is to take down a CTl 
server to upgrade RAM and storage capac¬ 
ity when each is so cheap to install at the 
beginning. For reliability, many CH appli¬ 
cations require a RAID subsystem or a 
redundant CTl server that can automat¬ 


ically step in if the primary server fails. 

Several methods arc available to con¬ 
nect you r CTl server to your ACD or FBX, 
Some ACD and PBX vendors provide a 
direct connection between AGO or PBX 
and the CTl servebut this is typically 
with proprietary systems. Others prefer 
that you connect the ACD or PBX to the 
CTl server using a LAN and TCP/IP. In 
either case the ACD or PBX vendor will 
supply the interface card to its product. 
TCP/ [P is becoming the de facto standard 


for connecting PCs to CTl servers and CTl 
servers to the ACD or PBX. X.25 was 
prevalent when terminals outnumherd 
PCs on the desktop. Unfortunately, serial 
interfaces between PCs and the CTl server 
still exist, but no one should consider doing 
this today. 

Cn projects often force companies to 
establish interface and connectivity stan- 
dards for the way CTl components com¬ 
municate. This is an area where the infor¬ 
mation systems and telecommunications 
departments may clash. If your company 
is like most, youVe using the communi¬ 
cations stacks provided by the network 
OS (NOS). However, the connectivity 
interface of the ACD/PBX will be limited 
and may force the CTl application to use 
an interface protocol that is not sup¬ 
ported by the current information sys¬ 
tems' network plan, 

A CTJ launch should he a catalyst for 
setting a company wide standard if one 
does not exist. If you already have not 
done so, this will be the most cosdy part 
of the CTl application and may require 
you to purchase new hardware and soft¬ 
ware, In addition, you should design, 
configure, and deploy the data trans¬ 
port protocol (such as TCP/IP) in con¬ 
junction with your physical cabling plant. 
This is no simple task, so plan accordingly. 
Mistakes and lack of communication and 
understanding between the information 
systems and communications groups, as 


Does cn Pay? 


H OW do you determine if the computer telephony integration (CTl) project you're con¬ 
sidering is cost-effective? The first step is to determine your current call setup time. 
Here’s how we did that calculation from one recent customer. 

First we timed how long it took the customer's operators to recite acanned greeting. Typ¬ 
ically, that greeting took 7 to 10 seconds to say-plenty of time for even a slow network to 
query a host system and return the proper screen. We then tested the host system's response 
time and determined that the first data screen to come up during a peak incoming calling 
hour was an average of four seconds. Not bad, considering this was a call center of about 
400 operators, and the host systems were in another state. 

Using this examplSf it would take 24 seconds to set up the call: 8 seconds to greet the 
customer, 12 seconds to gather the customer’s home phone number, and 4 seconds to 
query the host system for the first data screen. This 24 seconds was the actual setup time 
of the incoming call and the time that a CTl application must reduce to achieve any return 
on investment. 

Using this information, we estimated that by capturing the customer’s automatic num¬ 
ber identification (AN I), and prompting the host system for information during the time the 
operator is greeting the customer, we could reduce the setup time of each call by 16 sec¬ 
onds. We calculated that our customer could take approximately 1S4 more calls per day 
before adding more staff (based on the fact that the average call was 7 minutes long and 
each operator took an average of 55 calls a day). 
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CTI, Piece by Piece 



well as poor project management, can 
lead to improper specification of tech¬ 
nologies, which could haunt your CTI 
application for years- 

Accuracy Counts 

The main job of the CTI server is to man¬ 
age the routing table information—the 
ACD or PBX phone extensions and the 
network LAN and WAN addresses of each 
PC, It is important that you program a 
detailed and precise routing table into the 
Cn database. You need only check and 
double-check the work of the person who 


entered the addressing data. Neverthe¬ 
less, accurate routing-table input can be 
one of the most time-consuming parts 
of the CTI development and deployment 
cycle. Errors m routing tables can lead 
to disaster because a single mistake can 
take down two CTI positions at a time as 
a phone call and a data screen travel their 
separate ways through your company. 
Once all the preceding items have been 
addressed, your next critical decision will 
be what CTI software development tools 
you'll use to create custom applications. 
If you have unlimited information sys- 


Are You a Prudent Person? 
Then invest in DTK 
networking solutions 
with Pentium® Pro 
processors! 



We couldn’t beat these reviews if we’d written them ourselves! (We didn’t!) 

If you naed a high-speed, easity oonfigured and ‘ 
expandable system at a good price, the DTK APRI- 
31M system is an exceilent value" 

—tVffitfows NT Magazine, Feb. 1997 
'The APRI's aii-SCSl peripherals, AMi BIOS, 
intei 440FX chipset and proprietary motherboard 


combined to gamer Ihe highest overaii score and 
to outpace the fieid in two of the five applications 
tests- it finished...a ciosa second in the remaining 
three individual tesls." The DTK APRi-31M/P200' 
is a price/performance leader, and an exceiieni 

value..." — Compursr Reseller News, 9/2/96 


Now, DTK’s APRI-32 has DUAL Pentium^ Pro processors! 

DTK has combined the most advanced tech- 


The ultimate system for workstations and 
servers, it’s DTK's new APRT32, with dual InteP 
Pentium'*^ Pru 200MHz processors and an inte¬ 
grated Wide SCSI controller! The power of the 
new Windows'" NT Workstation ver. 4.0 (shipped 
with the APR 1-32) and DTK’s new dual proces¬ 
sor system make an ideal networking combi nation. 

Your new APRI-32 can be 
custom-configured with up to 
384MB ofEDO DRAManda 
3D or 2D PCI graphics card. 

And, with the Seagate 
Wide SCSI hard drive with 2, 
4 or 9 gigabyte capacity (2GB 
is standard), the APRI-32 is an unbeatable work- 
station/server sys tern. 

All DTK systems are FCC-certified and UL- 
Listed. Technical support from our network- 
savvy specialists is free. 
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nology with sensible pricing. It doesn't take a Wall 
Street analyst to recognize that the APRh32 is a 
wise choice! 

" APHI-32 " 

> IJWI Intel 200IV1 Hz Pentium® Pro 
processors W/256KB internal cache 

I Up to 384fVIB EDO RAM on board 
I 3COM Network Card 

• AMf Flash BIOS 

• 6X SCSI CD-ROM drive 

• 2GB/4GB/9GBSCSh2orWide 
SCSI Seagate Hard Drive 

‘ PCI 64-bit Graphics Accelerator 
with 2MB or 4MB RAM 
» 3.5-inch Floppy Disk Drive 

> MS Mouse and MS Keyboard 

> MS Windows MI Workstation v, 4.0 
» 2-Yr. Ltd. Warranty (On Site Option) 


DTK Computer 
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terns resources and a talented coding 
team, you may choose Visual Basic, Del¬ 
phi, PowerBuilder, C, or C-I-+. Or you 
may choose canned development GUI 
tools (see “Tools for Telephony Apps" on 
page 91). 

Before you start any GUI development 
effort, you should sit down with your 
operators to get a detailed understand¬ 
ing of just how incoming calls flow and 
how the operators interface with cus¬ 
tomers, This may sound basic, but we've 
been involved in a number of CTI fixes 
where thousands of dollars were spent on 
the best equipment only to have the CTI 
project fail because no one asked the 
operators how the calls flowed once they 
answered the phone. 


Plan for the Future 

Once youVe established the fundamen¬ 
tal building blocks of a CTI application, 
customer-service improvements and cost 
savings can be just one more application 
away. For example, we recently expanded 
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Aspect 

Telecom m unleatians 
Corp. 

San Jose. CA 
(800)S4T-7799 
(408)32S-2200 
fax: (408) 325-2260 
http:// WWW. aspect 
.com 

Dialogic Carp. 

Parsippany, NJ 

[201)993-3000 

fax:(201)993-3093 

http://www.dialogic 
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Microsoft Corp. 
Redmond. WA 


[BOO] 426-9400 
(206) 882-8060 
fax: (206) 936-7329 
http ://w w w.micmsaft 
.cam 

Mitel Corp. 

Kanata, Ontario, 
Canada 

(613)592-2122 
fax: (613) 592-4784 
http ://w w w. mitel .com 

Novell, Inc. 

Ofem.UT 
(601)222-6000 
fax: (800) 668-5329 
http ://ww w.novelt.com 


abasicCJTI application into a system called 
computer and interactive voice response 
(CIVR). CIVR prompts the customer for 
specific information prior to the opera¬ 
tor receiving the call This can result in 
cost savings greater than the traditional 
CTI application because some callers may 
not need to speak to a person to get the 
information they want. If a caller needs 
a live operator, a simple key press will cor¬ 
rectly route the call and ID information. 
The best CTI project targets present 
needs while building for the future. Don't 
fall into the short-vision trap. O 


John SilUng is a consultant forcalhceftterdei^h 
opment at Lo^ca^ a systems in tegrator. You can 
reach him do editors@blx.coni. 
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There’s a telephony development tool for almost 
any need or skill level. By Michael Nadeau 

Tools for Telephony Apps 


Internet Telephony 


Remote 

client 


Company 

headquarters 


SvritcIt^iHhost III 




O New generafkins ef cefnpiiter 
telephony ^sterns use Isyu Remote 
MethofI Invocation (RMII to access 
telepliony appHcations on a remote host 


@ The remote server, which may support 
T5API, TAPI, Siifi*5 ALT server, or other 
telephony int»dace&, uses the swrtch-to- 
host hith to cofnntunicate requests and 
responses to the telephotry ^bsystem^ 




□ 


Telephony subsystem 

(PBX, digital telephony services) 


Component-based CTI, with telephony APIs like Sun's JTAPI, is easier 
than writing C code but more robust than drag-and-drop tools. 


he days of creating telephony 
applications osing the Hayes 
AT comniand set are long 
gone. Today, yon have just as 
many choices of telephony development 
tools as for any other type of application 
programming. At the lowest levels, yon 
can use a procedural language such as C 
to write code that speaks directly to the 
telephony hardware. Or you can work in 
a graphical development environment 
and avoid actual coding altogether Com¬ 
ponent software and visual programming 
tools let you build telephony applications 
by linking ready-made modules. 

Choosing the right tool from this mix 
of approaches, however, isn’t always easy. 
In this article well discuss how the major 
types of programming tools for CTI com¬ 
pare. WeTl also look at two companies 
that chose different approaches—low- 
level procedural programming versus 
visual toolkits—for CTI development. 

Block by Block 

Inevitably, your choice of development 
tool will represent a trade-off between 
power and ease of use. Writing your soft¬ 
ware in C, for example, puts you in full 
control of all the telephony hardware’s 
capabilities but requires a high level of 
skill (see *"When C++ Is Right” on page 
93). C is generally the language of choice 
for OEMs developing applications for 
resale. At the other end of the spectrum, 
visual p rogrammi n g tools offe r drag-and- 
drop application construction but little 
hardware control (see “Visual Tools to 
the Rescue” on page 92). 

Fortunately, component software 
offers a middle ground for developing 
telephony applications. Several compa¬ 
nies, such as Pronexus, Artisoft, and Tech¬ 
nically Speaking, sell telephony-specific 
ActiveX components. Microsoft has 
tightly Integrated ActiveX controls with 
its Telephony API (TAPI) spec. Compo¬ 
nent software presents a graphical devel¬ 
opment environment and allows pro¬ 
grammers to avoid having to code much 


of an application’s internal plumbing. 
With software components, you can cre¬ 
ate larger applications by combining 
smaller, more specialized programs. This 
leaves programmers having to code 
only those functions unique to their 
programs, using the component soft¬ 
ware’s native language or a variety of oth¬ 
er tools. The benefit of using components 
can be rapid development with a high lev¬ 
el of customization. 

Component building blocks are 
becoming widely available, Microsoft 
boasts that over 1000 ActiveX controls 
are now available. The company recent¬ 


ly turned over controlof the ActiveX spec 
to The Open Group (http://www.open- 
group.org), an industry standards-setting 
consortium. It, in turn, has set up the 
ActiveX Working Group {http://www 
.acrivex.org/}, which is entrusted to 
develop the ActiveX standards. As an 
open standard, ActiveX should see broad 
industry support. 

java Telephony 

ActiveX has competition on the horizon 
in the form of JTAPI, the Java Telephony 
API proposed by Sun Microsystems, 
which developed the spec with a handful 
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of companies, including Intel, Lucent 
TechnologieSj None! (Northern Tele¬ 
com), and Novell It is essentially a set of 
reusable telephone call-control objects. 
Java-based telephony applications will 
run on any computer with a Java virtual 
machine and a JTAPl telephony subsys¬ 
tem. Because they are based on Java, 
JTAPl objects are independent of any 
operating system and hardware platform 
and are therefore portable from one plat¬ 


form to another (see the figure “rnternet 
Telephony” on page 91). 

JTAPl defines a set of class libraries con- 
sisring of a core group of telephony capa¬ 
bilities and a set of extensions that devel¬ 
opers can use as needed for individual 
applications. For example, one set of 
extensions handles tasks such as call rout¬ 
ing and setting up conferences among 
groups of callers. 

One of the more promising applica¬ 


tions of JTAPl will be a new generation 
of hybrid phones that combine tradi¬ 
tional telephone service with a Web- 
capable device you can use for browsing 
and e-mail. Sun says it is developing, 
along with Nortel, an Internet telecom¬ 
munications device that uses JTAPl to 
link to other phones, desktop comput¬ 
ers, and network computers via the 
Internet. JTAPl works with other tele¬ 
phony APIs, such as TAPI and NovelPs 


Visual Tools to the Rescue 


S ome CTI systems only seem like llfesavers. For thousands of car¬ 
diac patients, CTI actually is an essential too] tor keeping them 
alive. The Paceart Associates transtelephonic electrocardiogram 
(ECG) and arrhythmia monitoring systems let patients send heart- 
monitor information to their doctors over the telephone by holding 
the receiver to their chests. 

Paceart’s add-on to the Paceart System, called CardioVoice, com¬ 
bines interactive voice response (IVR), voice mail, fax-on-demand, 
and outbound messaging into a comprehensive patient support sys¬ 
tem. CardioVoice was written in 
Microsoft Visual Basic and uses 
Artisoft’s (formerly Stylus’s) Visu¬ 
al Voice Pro telephony toolkit and 
Microsoft Access database. 

Visual Voice provides a high-lev¬ 
el interface to standard telepho¬ 
ny and fax features. The toolkit 
contains custom controls {VEX, 

OLE Control, and DLL versions) 
and a graphical Voice Work¬ 
bench. Visual Voice supports a 
variety of telephony equipment, 
including TAPI-compliant hard¬ 
ware, mufti tine voice- response 
boards, and single-line fax/ 
modem/voice boards. The devel¬ 
opers used assembly language 
to code the portion of the system 
that does real-time collection of 
the ECG data. 

“Visual Voice gave us a simple 
yet powerful toolkit to leverage 
our expertise in Access Basic 
and develop quickly” according 
to Dr. Michael Bergelson, Car- 
dioVoice's chief designer. 

CardioVoice has two m^or components: proprietary CardioVoice 
Phone clients and an unattended "receiving station” telephony 
sen/er, which ts normally located in the physician's office. The pro¬ 
prietary CardioVoice phones (desktop, portable, or cellular) are actu¬ 
ally pacemaker and ECG transmitters. By attaching special elec¬ 
trodes to the phone handset and either holding them with both hands 
or pressing them to their bare chest, patients can easily transmit fre¬ 
quency-modulated heartbeat data to a receiving station. The receiv¬ 
ing station converts the analog data to digital form and transmits the 
patient's name, phone number, and heart rate to the attending 
physician's alphanumeric pager. The physician can then dial into the 


receiving station and have the patient’s ECG plot faxed back to them. 

The basic Paceart system runs on a Windows PC. Receiving sta¬ 
tions are typically a Pentium-class PC with 16 MB of RAM running 
Windows 95. The Dialogic Proline/2V telephony card that’s used in 
the system can handle two analog lines simultaneously. The 16-bit 
Dialogic cards support such features as caller ID, global djai-pulse 
detection (optional) , TAPI, and WAV audio. 

The setup generally uses only one or two lines. This allows the 
developers to deploy the system on an inexpensive Windows 3.11 

or Windows 95 PC. For reliabil- 
rty, the designers use redundant 
phone lines and often connect 
two telephony servers that work 
in tandem to minimize downtime 
if the PC ortfelephony card fails. 

Currently, more than 450 
pacemaker and arrhythmia cen¬ 
ters are using the Paceart sys¬ 
tem to monitor about 75,000 
patients every day, The system’s 
primary users are people who 
wear pacemakers and others 
who are considered at-risk and 
require intermittent cardiac 
monitoring. Each patient has a 
unique voice-mail box that 
enables patients and physicians 
to communicate efficiently, Car¬ 
dioVoice can also make sched¬ 
uled calls to subsets of the 
patient database to confirm 
appointments, send medication 
reminders, and relay test results. 

Dr, Jay Ertebacher of Cardi¬ 
ology Consultants (s an enthu¬ 
siastic user of CardioVoice pri^ 
marily because it is convenient for physicians and patients. In the 
past we had to rely on a service bureau to distribute the loop 
recorders to the patients, attend the phone uploads of the data, and 
deliver the results to us. This whole process would often take sev¬ 
eral days. With CardioVoice and our own Paceart loop monitors 
we can be monitoring a patient and receiving results in a day or less 
without being at the mercy of an unresponsive and expensive ser¬ 
vice bureau.” 

Joe Taiiaglia the vhe president of High Cslfber Systems (New York 
City), a developer of custom computer telephony systems^ Kou can reach 
him at Joe Tt§HighCaliber. com. 
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Telephony Services API (I'SAPI), to invoke 
telephony capabilities. 

Drag-and-Drop Apps 

Although telephony components are 
gaining ground, many companies also opt 
for an application toolkit when devel¬ 
oping internal telephony programs. 
These products are sometimes called 
application generators, though that term 
is more accurately associated with their 


text- or forms-based predecessors. Apph- 
cation toolkits are highly graphical envi¬ 
ronments that let you build software by 
linking telephony functions. These took 
kits, which often use a flowchart meta¬ 
phor, let you select common functions— 
such as "pick up receiver” or "send 
fax”—that are represented as icons or 
menu choices. You drag and drop these 
choices into place. No programming skill 
is required, but you do need to under¬ 


stand syntax and logic—‘how all the 
pieces of your application interact. 

It is possible to create complete appli¬ 
cations in this manner. But what happens 
when some feature or customization you 
need can*t be done with a toolkit? You can 
extend the toolkit's capabilities in a num¬ 
ber of ways, depending on the specific 
product. In most cases, you can incor¬ 
porate C or Visual Basic routines into the 
application that the toolkit creates. In 


when C+* Is Right 


D r. Quiz makes house calls. Or more accurately, office visits to 
Pfizer, Time Inc,, Coach Leatherware, and other large compa¬ 
nies. The good doctor is actually a custom-built interactive voice 
response (IVR) system used by Professional Motivation Technolo¬ 
gies (PMT), which provides training services. Graduates of the 
company's program call a special number to take a quiz that rein¬ 
forces and measures the caller's understanding of training materials. 
The responses help managers measure the effectiveness of their 
instruction efforts and improve 
their return on their training 
investment. 

Few Tools 

JABS Tedinologies, the system’s 
designer and developer, built 
Dr. Quiz from the ground up with¬ 
out using any of the various CTl 
toolkits or application generators 
on the market. “When work on Dr. 

Quiz began over three years ago, 
there weren’t many tools avail¬ 
able for the Windows NT plat¬ 
form ” says Jorge Balmaseda, 

JABS president. So JABS and 
codeveloper High Caliber Sys¬ 
tems, a New York City-based sys¬ 
tems integrator, wrote the soft¬ 
ware using Microsoft Visual C-H- 
4.2 and Dialogic's software 
development kit. Microsoft SQL 
Server 6.5 stores responses and 
other data. 


Multithreaded 

Balmaseda says the development environment gave him complete 
control over system availability, scalability, and extensibility, Windows 
NT provides a stable platform with sophisticated event-logging and 
performance monitoring. U allowed JABS to build a multithreaded 
application as a service that runs in the background whenever the 
PC is running. (Or. Quiz runs on a 486/66 PC with 32 MB of RAM 
and NT Workstation version 4. A Dialogic 121 /B telephony card can 
handle up to 12 analog lines simultaneously, although the software 


was designed to handle at least 10 times that number, according to 
Balmaseda.) 

For high availability, call processing can be manually switched over 
(locally or remotely) to a standby PC if the primary PC happens to 
go down. The manual switch-over is accomplished using NTs Ser¬ 
vice API. A remote watchdog PC automatically monitors the main 
system through NTs remote procedure calls. This standby PC can 
take over operations if the main system goes down. Line counts can 

be increased by increasing tele¬ 
phony card densities in the PC 
or by adding more PCs. 

One of the biggest problems 
the developers faced when 
building the system was the lack 
of multithreading in the 
Microsoft Foundation Classes 
(MFC) Open Database Con- 
rvectivrty (ODBC) classes. The 
programmers ended up drop¬ 
ping MFC in favor of directly 
using the O D8 C API for al I data¬ 
base access. 

Plugging Leaks 

Memory leaks that occurred only 
after hundreds of calls had been 
made also stalled the develop¬ 
ment process. What are Bal- 
maseda’s primary words of wis¬ 
dom to those people starling to 
develop their own CTl applica¬ 
tions? ^Test, tesL test. And then 
test againr 

in the end, however, the inter¬ 
active voice-response system has saved the company hundreds of 
worker hours. When PMT started out four years ago, students 
received and returned quizzes by fax, but as business grew, faxing 
thousands of tests each month and grading them by band became 
a time- and resource-consuming nightmare. Quizzes now are grad¬ 
ed on-the-fly, scores are automaticafly entered in the database, and 
PMT can feed analytical reports back to clients in a matter of hours 
instead of weeks. - Joe Tartag tia 
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other cases, customization requires you 
to use the toolkit's own proprietary 
scripting language* 

There are two basic kinds of toolkits* 
The classic application toolkit takes a pro¬ 
prietary approach; to change the code die 
toolkit produces, you either must know 
the proprietary language or go back to 
the drawing board and reconstruct the 
program* Having a proprietary language 
can be an advantage because it is designed 
strictly for telephony applications. Some 
are similar to more popular languages 
such as C. Examples of proprietary-lan- 
guage toolkits include MediaSoft Tele¬ 
com’s I VS Builder Pro and Apex Voice 
Communications’s OmniVox. IVS 
Builder Pro is particularly interesting in 
that it allows you to generate Unix appli¬ 
cations using the Windows GUI environ¬ 
ment* Anyone who has built applications 
using development software such as 
PowerBuilder or Gupta will likely be 
comfortable using this type of toolkit* 
The other category of toolkit is often 
referred to as visual telephony* These 
products arc usually based on a version 
of Microsoft’s Visual Basic (Pronexus’s 
VB Voice 32 uses Visual C++) enhanced 
with telephony-specific extensions* You 
can modify applications created with 
visual telephony toolkits by modifying 
the Visual Basic code it outputs or by 
using prepackaged routines, or reusable 
objects, available from a number of ven- 
dors—really just another form of com¬ 
ponent software. Visual telephony has 
obvious appeal to any developer already 
familiar with Visual Basic* Artisoft’s 
Visual Voice (see screen on page 96) and 
Voysys’s VoysAccess are examples of visu¬ 
al telephony environments* 

Easier still 

A new breed of telephony application 
builder is emerging. These products are 
actually closer to shrink-wrapped appli¬ 
cations than to more traditional devel¬ 
opment environments* You install them 
much as you would any common Win¬ 
dows program. Pull-down menus and 
dialog boxes let you customize the appli¬ 
cation. Examples include Iconics’s Alarm 
WorX+ and Algo Communications’s 
PhoneKits (see screens at right)* 

These products package basic tele¬ 
phony functions into a single application. 
You could use such a package as is, cus¬ 
tomize the look and feel, or write your 
own controls and functions. Alarm 



AlarmWorX+ lets you build an event-monitoring and 
notification application by filling in tempiates. 



With PhoneKits, you can build telephony applications by dragging 
and dropping icons that represent different phone functions. 


WorX+ is a Windows-based multimedia 
alarm-management system that monitors 
events and notifies, through a Dialogic 
telephony board, the appropriate people 
by phone or fax* You modify the program 


by filling in templates, clicking on selec¬ 
tion boxes, typing in data at prompts, or 
choosing items from a drop-down list* 
Early this year. Iconics expects to make 
available ActiveX controls that provide 


94 BYTE FESRUARV 1997 


































































































































KNS, the world’s first TRUE keyboard eomputer 


Primitive design choeses to house a tiny 
microprocessor inside a bulky case. With desk 
space being a rare commodity these days^ why put 
up with such stone-age packaging? Cut the clutter 
with the Keyboard Network Station (KNS) from 
Advanced Interlink Corporation. 


We’re changing the shape of computing by 
packing technologically advanced components 
inside a keyboard! This logical evolution of the PC 
doesn’t sacrifice performance for size. The KNS is 
a compact powerhouse that houses a S04S6DX 
mici'pprocessor‘% up to 32 megabytes of RAIVI, 
super VGA adapter, 2,5*’ hard drive, built in 3,5’’ 
floppy drive, optional on-board Ethernet, two 
serial ports, one parallel port, standard 16 bit 
expansion slot, optional bai^code reader and 
external 


impressive list of features 

and advanced engineering makes the KNS your 

missing link to performance computing. 

On-board Ethernet connectors with a choice 
of thin coax or twisted-pair cables and a data 
transfer rate of lOMbps makes the KNS a smart 
addition to any new or existing netw^ork, The KNS 
is fully tested and compatible with Novell 


Netware^, Windows’^ 
and DOS® environments. 


To find out more about the KNS (Keyboard 
Network Station), give us a call and let us show 
you how we have taken computer desi^ out of 
the stone-age. 

AMD and Intel procesisors supported 




yes 

If runs 

NeMfaie 


aiMPttiHi'; 




We’re Changing the Shape of Computing 

ISI8L SPRINGDALE STREET - HUNTINGTON BEACH, CA 92649* PHONE (714) 894-167S • PAX (714) 893^1546 
©1995 ADVANCED INTERUNK CORPORATION^ Design and specifications subject to change without notice.Trademarks are the property of their respective companies 
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the individual functions of Alarm 
WorX+ in componentixed form, 
PhoneKits, also Windows-based, is 
intended primarily for OEMs or VARs. 
Compaq, for example, used it to create 
the telephony applications bundled with 
the Fresario 7100 series PCs. The produa 
is essentially a packaging of generic tele¬ 
phony features. Phone Kits is designed to 
help OEMs or VARs avoid having to rein¬ 
vent the wheel when developing their 
applications; they can instead focus their 
efforts on value-added features and build¬ 
ing a unique user interface. Developers 
must create those features using what 
Algo calls Phone Object Controls, which 
are standard DLLs. Last fall. Algo pre¬ 
viewed another Windows telephony 
product called Workgroup Attendant, It 
lets you set up voice menus that allow 
callers to, for example, connect to the 
appropriate person to retrieve specific 
information. Workgroup Attendant lets 
you build the CTl application by simply 
dragging devices into an outline. 



The TAPI Examiner lets you analyze a hardware device 
to determine which Visual Voice features it supports. 


Testing CTl Apps 

Once youVe built your Cn application, 
be prepared for a testing cycle that can be 
an order of magnitude more difficult than 
resting traditional desktop programs. 
Here are some things to keep in mind 
when testing CTl applications: 

First, consider an outside service to 
help you evaluate a system beyond the 
unit-testing phase. For example, some, 
like Interactive Quality Services, will 


d eve I op a test su ite fo r you a n d th en fi ood 
your application with thousands of calls. 
The company will then fax you detailed 
statistics on port availability, response 
time, failures, and other critical factors. 
Services like these are great for final inte¬ 
gration and regression testing. This lev¬ 
el of stress“testing will also help you find 


memory leaks that reveal themselves only 
after thousands of cycles. 

Second, make sure your test environ¬ 
ment matches your production environ¬ 
ment, This goes for hardware (comput¬ 
er and telephony), operating systems, and 
application software. 

Third, use testers with a variety of skill 


Killer Apps, Today and Tomorrow 


Electronic administrative assistants 
A new class of products including Wildfire, 
from Wildfire Communications^ manage all 
aspects of daily telep hone com m un i cations. 
Using speech recognition, these programs 
help you quickly conneot with key contacts 
and increase your overall availability for 
important communications. During a single 
call into the system dor example^ Wildfire can 
screen, route, and announce incoming calls, 
VO ice-dial" outgoing calls, schedule and 
remind you of action items, and create on- 
the-fly conference calls from any phone. 

Unified messaging 

Single desktop application combines all your 
messages-voice, fax, e-mail (private network 


and Internet)-into a common inbox. Users 
can respond to messages more efficiently. 

Hybrid PCs/tekphones 
The telephone won't disappear^ but CTl 
applications will begin to replace ‘'dumb" 
handsets.These devices will give us Internet 
access and let us control inbound and out¬ 
bound messages using GUIs instead of 
arcane key combinations, AT&T, InfGear, 
Nortel Sun Microsystems, and others have 
announced Internet communications 
devices, which should ship in the first half of 
this year and sell for about $500. 

Distributed call centers 
Companies can save money by creating vir¬ 


tual call centers that route calls to idle agents 
all around the country as if they were in one 
place. The virtual centers wifi replace tradi¬ 
tional centralized call centers with hundreds 
of telemarketing agents waiting to take 
incoming customer calls. 

Merging voice and data networks 
Five years from now, communicating via a 
Web browser and a U RL will become more 
prevalent than making a phone call Howev¬ 
er, If after browsing a Web site you need to 
contact a sales representative, you^d only 
click a button to speak-and see-someone, 
This will become possible only when high- 
bandwidth networks that blend voice, vid eo, 
and data become common. 
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The Server That HP, 
Dell And Compaq 

Will Intioduce lUext. 




ECC Memory 


100% Fault 
Tolerant 


Segmented 

Passive 

Backplanes 

Up to 4 Pentium Pro 
systems on one 
20-slot backplane 


css 

Fault-Alarm 

Monitor 

System 


Dual 

Redundant 

Power 

Supplies 

Hot-swappable 


Hot-Swap 
Drive Trays 


CSS Powered 

Cooling 

System 


PEr^UM.PRO 


I 0 cr E I « a n 


But Why Wait? 

CSS Labs is delivering what the other guys can't. 

Because other companies simply offer dual processors in their systems. But 
CSS MaxPRO Series servers feature multiple Pentium Pro Processor power and 
customized passive backplanes for true computer redundancy. The competition can't say that. 

In additioa MaxPRO servers offer 100% fault tolerance, and hot-swappability. 

Which adds up to zero downtime, another distinction the competition v\/ould like to claim. 

Let's also not forget how easily MaxPRO servers fit into your network. Thanks to our open 
architecture, there are no restrictions on network configuration, and MaxPRO servers are certified 
compatible with today's most popular network operating systems. That's one more statement not 
all our competitors can make. 

And when you consider that we offer world<lass service and support for hardware, software, 
and compatibility issues, there's no reason to wait for those other guys to duplicate our servers. 
After all, why wait for a copy when you can own the original? 

Call CSS Labs at 800-852’2680 to configure your next-generation server. 


See us at Networks Expo, Boston, Febu 18*20, and at CEBIT, Hanover, Germany, March 13-19 



m 


MICROSOT* 
WINDOWS NI 
COMPATTBLE 



Key Code 
BYT0297 



LABORATORtES, INC, 
800 - 852-2680 


WherB tedinofogy fe ahead ef Hs tfme.™ 

1641 McGaw Ave. • Irvine, CA 92614 
Phone (714) 852^8161 • Fax (714) 852-0410 
Internet: http://www.csslabs.com 


MaxPRO a iradefnarK of CSS LahoraloriOft, tnc. Iniel IrtSitte and Perniuin Pro are iradoFneflis of Intel Coro All other inenufaoTurer, brand or producl names 
are trademarks o1 their respeoliva owners. ei997 CSS LahoTalorles. Inc. All rights reserved. 

Circle 137 on Inquiry Card tRESELLERS: 138) 


























Tools for Telephony Apps 


APPLICATIO^ TOOLKITS 

EASE 4.2 

Expert Systems 
Atlanta, GA 
[770] 642-7575 
faxrt770j 587-5547 
http :y/w w w. EASEy.eom/ 

tvs Builder Pro2.B 
MedtaSoft Telecom 
Montreal, Quebec 
[514]731-3838 
fax: [514)731-3833 
http://w w w.mediasoftca/ 

MasterVox 

Mastermind Technologies 
Arlington, VA 
[703]276-9300 
faxr (703) 276-9301 
http ;//w ww.mastermind - 
tech.cam/ 

OmniVox 2,0 

Apex Voice Cammunicatiorts 

Sherman Oaks, CA 

[818)379-8400 

fax: [818) 379-8410 

http ://w ww.apcxvDice.com/ 

Show N Tel 
Technically Speaking 


WHERE TO FIND 


Southbo rough, MA 
[508)229-7777 
fax: (508) 229-8777 
http ://w w w.tech spk.com/ 

VISUALTELEPHONY 

TOOLKITS 

VBVoice 32 
Pronexus 

Carp, Ontario, Canada 
(813]838-0033 
fax: [613) 839-0039 
http ://w w w.pronexu s.com/ 

Visual Voice 3,0 
Artisoft 
Tucson, AZ 
[520)670-7100 
fax: [520) 670-7101 
http ://w w w.artisoft.cQ m 

VOSS 

Parity Software Development 
Sausalitn, CA 
(415)332-5656 
http ://w w w.paritys WA'om/ 

VoysAcccss 1,2 

Voysys 

Fremont CA 

(510) 252-1100 

http ;//w w w.voysys.CDm/ 


COMPONENT SOFTWARE 
ActiveX 

Microsoft 

Redmond, WA 

[206)882-8080 

fax;{206)93-MSFAX 

h ttp ://w w w.m icrosoft,com/ic/ 

ie3/activex.htni 

JTAFI 

Sun Microsystems 
(JavaSoft Division] 

Mountain View, CA 

(415)960-1300 

http://faiva.sun.eom 

CTI HARDWARE 

Dialogic 
Parsippany, NJ 
(201)993-3000 
fax:(201)993-3093 
http:// w w w.d i al ogi c.com 

Wildfire Com muni cations 
Lexington, MA 
(617)674-1500 
fax: [617)674-1501 
http ://ww w, wi Idfire.com 


levels and a variety of phone and fax 
equipment. Novice users will alert you to 
confusing elements of the user interface 
and will make mistakes you never 
dreamed of. Together these mixed-skill 
groups may uncover problems that 
would otherwise probably go undetect¬ 
ed in more formal tests. 

Finally^ watch out for those “extra ser¬ 
vices” on your phone lines. Call waiting, 
call answering, and even caller ID can 
cause problems with your CTI applica¬ 
tions, Make sure the lines you are using 
are as vanilla as possible. 

The good news is that no maner what 
kind of development environment you 
use, and no matter what degree of pro¬ 
gramming and testing muscle you can 
devote to application development, 
youMl likely find the right tool for gener¬ 
ating telephony programs, O 


Mkhaei Nadeau is a writer a rid a former BYTE 
editor who covers commumcations technoio- 
gy and the Internet. Yom can reach him at 
m.nadea u ©conknet.cciiti or by sending e- 
maii to edltors@bix.eom. 




Highlights: 

• Integrates seamlessly Into Windows 95 

• Mounts NFS drives from Explorer or 
Network Neighborhood 

• Supports file and record locking 

• Allows central authentication with a 
single server running PCNFSD for 
all NFS connectivity 

• Prints to NFS or LPD print servers 

• Allows login to all systems with a single 
login name and password or different 
login names for each system 

• Allows single-operaitiDn logout of all systems 
accessed mrough Network Neighborhood 

• Fine bines performance parameters 
for each server you access 
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Integrated Terminal Emulator for DEC and Systems 



Highlights: “rT”!__ 

• TN3270 Emulation-Models 2.3.4 and 5 (for IBM Mainframes) 


• 3179G Vector Graphics & 3279S3G 

•TN525Q (24x80,27x132) (for AS/4Q0) 

• VT52,VT10().VT22().VT320&VT420 
emulation (for DEC and UNIX Systems) 

• Customizable keyboard layouts, 
poppads and session profiles 

• VBA" Advanced Scripting Language 

•DOE, HLLAPI, EHLLAPl.WinHLUPI 
and Visual Basic™ 

• Available for Windows 3.11, Windows 
95 and Windows NT 


{- 


Free 
Evaluation Copy 
Available at... 
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408 . 366.8933 

•-WWW: htt|i;//www.rfklirvd>com 
fax: 408.366.0153 

E-mail; bylcmagWnd.cam 
Fastfacts: 403.366.2101 


Circle 176 on Inquiry Card (RESELLERS: 1 77), 
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Protect 
important data 


Increase system 
performance 



Do it all for 
one incredibl e 
Jow price 


t 


Full-featured SCSI RAID Kit for $1,099*! 


Everything You Need 

Now there is a way for to you get everything you need—data 
protection, increased performance, and a great price. 

DPT introduces the RAIDstationS Ht, a new cost-effective RAID kit 
to secure data and increase performance for entry-level servers, or 
workstations ruiming important, storage-hungry and performance¬ 
demanding applications like video editing, CAD or electronic pre-press. 
You get all the features normally found in expensive, high-end RAID 
subsystems, all for an estimated street price of $1,099*! Just add your 
own SCSI disk drives and you're ready for RAID. 

You don't need to be a RAID expert to set up your system. With 
DPTs free RAID installation software. Storage Manager™, simply answer 
a few questions, click on the drives you want included in the disk array, 
and you're in business. Nothing could be easier! 

Call us today and ask about our one-time-try-it-you'll-like-it 
"Ultimate Deal" offer on the new RAIDstationS kit, or ask for the DPT 
reseller nearest you. 


Full Featured RAID Kit INCLUDES: 

• PCI Ultra SCSI RAID adapter with up to 20MB/S data 
transfers for superior performance 

• Hardware RAID 0. X and 5 

• 4MB of memory included, with room for up to 64MB of 
hardware cache 

• Hot swap support for failed disk drives - 

‘ Automatic detection of failed drive 

- Remove failed drive without system interruption 

- Automatic spin-up of new drive 

- Automatic rebuild of the disk array 

• Heavy duty metal cabinet construction 

• Three lockable, hot-swap carriers that vnll accept any half- 
height 3.5" Narrow or Ultra Narrow SCSI drive 

• LED power and disk activity indicator lights on the cabinet 

• Capability for two RAIDstationS towers to be daisy-chained 
together for easy expansion 

• Temperature monitoring of storage subsystem 

• Three year warranty 

• Unlimited free technical support 


MDPT 1-800-860-4589 

TEctinokigy 



"Esf/jifflfBiri sf/wl ptics. Pfke tfoei not da* rfnrej, 

140 Candace Drive, Maitland, FL 32751 • Tel; 407-830-552Z 
Fax: 407-280-8690 ■ sates(^dpt.com * http;//www,dpt,coni 


Other outstanding SCSI products from DPT 
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■3 Graphics Cards 
for Business 


Hardware 


Professional-level 2-D 
graphics cards grow 
increasingly sophisticated. 
Most now have low-end 3-D 
features. 

By Dorothy Hudson, Jim 
Kane, and John McDonough 


f there is one system compo¬ 
nent that makes the speed of 
the Windows interface bear¬ 
able, it is the 2-D graphics 
accelerator card* We all take it for grant¬ 
ed and expect vendors to keep cutting 
prices, improving performance, and 
adding new features such as hardware- 
enhanced video playback and 3-D accel¬ 
eration. As a rest! It, today’s graphics cards 
not only accelerate Windows applica¬ 
tions, they let you view video clips and 
even play 3-D games. For mainstream 
professional use, however, it is resolution, 
color depth, and straight 2-D perfor¬ 
mance that still matter most. 

Coupled with one of the 17- or 21- 
inch monitors we tested last month (see 
^Big Screens for Big Jobs,” January 
BYTE), a new graphics accelerator can 
enhance work efficiency as well as view¬ 
ing pleasure by increasing the amount of 
data you can put on one screen. Besides 
increased performance at high resolu¬ 
tion, you get enhanced video playback 
for multimedia applications and 3-D 
game acceleration. 

Having just tested 13 PCI graphics 
accelerator cards, we can tell you some¬ 
thing about the current state of 2-D graph¬ 
ics performance. All our test cards sup¬ 
port 24-bit color at 1024- by 768-pixel 
resolution or above and with high refresh 
rates. (This typically requires4 MB of card 
memory.) With this in common, there is 
still much to differentiate the boards in 
terms of their video and 3-D capabilities. 
Some also have special features like TV 
display and support for multiple moni¬ 
tors. The best news is that you don’t have 


to spend much money these days to get a 
good card. 

In fact, our Best Overall choice, the 
GrafixStar 450 from VideoLogic, costs 
only $149 when loaded up with 4 MB of 
memory. The GrafixStar 450 and other 


BYTE 

BEST 

GRAPHICS AC 

CELERATORS 


VideoLogic GrafixStar 450 


Provided the best 2-D performance of 
any card we tested-and also had the 
lowest price ($149 with 4 MB of EDO 
DRAM). The card uses S3's 64-bit 
Virge accelerator chip. 

low-cost cards like the $159 Hercules 
Dynamite 128 both provide excellent 2- 
D performance. At the other end of the 
price spectrum is the 8-MB Integrated 
Micro Solutions (IMS) Twin Turbo 12SPS, 
which provides 24-bit color at 1600- by 
1200-dpi resolution for $599. 

Performance Factors 

The biggest factor in graphics card per¬ 
formance is the accelerator chip set. In 
our tests, the best performers use S3’s new 
Virge chip set, which accounted for the 
three top 2-D performance spots. Not 
all Virge cards did well: STB’s Velocity 3D 
hung at the back of the pack. Matrox’s 
Millennium, a former champ, still does 
well with Matrox’s MGA-2064W accel¬ 
erator, and Hercules’ Dynamite 128/ 
Video took fifth place using another new 
chip set, Tseng Labs’ ET6000. Architec¬ 
tural bus width—as in 64 bits versus 128 


bits—^appears not to matter, 

A card’s graphics accelerator chip plays 
a big part in its performance, but so does 
the Wi ndows d ri ver so ftware. Dri ver code 
most likely accounts for the STB Velocity 
3D’s slower performance compared to 
other Virge-based cards. The top-notch 
performers jockey for position from 
month to month as vendors come out with 
new driver software. 

Having more graphics memory 
increases capabilities and performance. 
The type of memory is important, but less 
so than it used to be. Whereas dual- 
ported VRAM always provided better per¬ 
formance for higher resolutions and 
color depths than DRAM, there are new¬ 
er and less expensive akernadves such 
as extended data out (EDO) DRAM, multi' 
bank DRAM (MDRAM), and synchronous 
DRAM (SDRAM) that do nearly as well. 

3-d and Video Capabilities 

The latest graphics cards have on-board 
3-D accelerators that mainly aid gaming 
performance. While development of 
low-end 3-D graphics accelerators has 
been driven by the computer games mar¬ 
ket, the games themselves illustrate how 
far 3-D graphics has come. As is happen¬ 
ing with multimedia, 3-D imaging tech¬ 
niques may eventually turn up in main¬ 
stream applications. 

3-D acceleration on the graphics card 
helps the system’s CPU turn a mathemat¬ 
ical model of a 3-D object into a 2-D rep¬ 
resentation. Quiddy shading, applying 
texture, and accurately representing 
object depth affect the speed at which srill 
images are rendered, but these kinds of 
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/VIDEO MEMORY 

/ More memory mears higher 
/ resolirtion and more cdorE. It 
/ can aJec mean somewhat better 
performance. Memory perfor¬ 
mance matters most at the high 
resolutions and color depths; 
dual-ported memory chips such 
as VRAM or Window RAM are 
best. 


GRAPHICS ACCELERATOR* 

This chip tor chip set) does most of the 
work, providing hardware acceleration for 
execution of tow-levd graphics operations. 
As witii CPUs, higher cbck speeds and 
wider data buses improve performanceH 
Newer chip sets often include hardware 
assistance for displaying 3-D data and 
video streams. 


VIDEO BIOS 

At start-up, your system looks to 
the video BIOS firmware on this 
chip for identification and con- 
figuration information. The 
BIOS provides a known set of 
low-tevei graphics interfaces for 
DOS-based software, 

Windows programs interface 
through the software drivers 
each vendor provides for its 
graphics card. 


BUStNTERFACE 

The main bertefit to a system with a PCI bus 
is faster graphics performance, PCI has 
largely dispiaced VESA VL and ISAcards, 
but you can still buy them for older systems. 


EXPANSION CONNECTOR 

Some cards have connectors for adding 
things such as a hardware MPEG 
decoder. Some conneciors are propri¬ 
etary. so you shouid check out the expan^ 
sion options before you buy the card.^ 

\ 


I 
I 
I 

MONITOR INTERFACE* 

Most graphics adapters provide a 
single connection to monitors based 
on the standard D-shell. 15-pin VGA 
connector. The Matrox cards have a 
connector for a cable with BNC 
couplings for the monitor. 


Illustration based on 
ELSA^s Winner 3000’L 


operations also affect the smoothness of 
animated T-D sequences, particularly at 
greater resolutions and color depths. 

For the games market, Microsoft’s 
DirectsD (DID) API for Windows 95 
promises to be important because it pro¬ 
vides games developers with a common 
API that is more or less independent of any 
graphics chip. All the cards we tested were 
D3D-capable. The cards that do best on 
our D3D Tunnel tests, such as the ATI 3D 
Xpression, the Matrox Mystique, and the 
Matrox Millennium, are excellent choic¬ 
es for game-type environments. 

Microsoft also supports the OpenGL 
3-D API in Windows 95 and NT. Current 
boards have some OpenGL hardware 
acceleration capabilities, but they still have 
a long way to go compared to high-end 3- 
D cards. Our testing for OpenGL showed 
that some of the cards are faster than oth¬ 
ers, but there’s not much spread. 


If you use video clips in multimedia 
presentations, you should check out a 
graphics accelerator with MPEG hardware 
acceleration. It will speed up and smooth 
out playback by efficiently compressing 
and decompressing graphics and sound 
data. The Matrox and Number Nine 
adapters, and the Virge VX-equipped 
adapters (STB Systems Velocity 3D, Dia¬ 
mond Stealth 3D 3000, ELSA America Win¬ 
ner 3000-L) have integrated video com¬ 
ponents, and some others have MPEG 
options or at least software MPEG players. 

The cards with hardware MPEG help 
attain the full-screen playback rate of 30 
frames per second, which provides the 
appearance of full-motion video. While 
current MPEG hardware decompression 
is imperfect, overall it*s still better than 
software-based video playback. Current 
software MPEG decoders are just on the 
edge, with performance that’s perhaps 


adequate for short video clips in reference 
works, such as a CD-ROM encyclopedia. 
With the availability of TV-tuner daugh- 
tercards on some graphics boards, it seems 
that the sky’s the limit for viewing video 
on your PC screen. 

While performance is the primary 
factor to consider when buying a graphics 
card, bundled software can make a card 
easier to configure and use. Most of 
today’s adapters have utilities for installing 
drivers, changing resolutions on-the-fly, 
zooming in and panning around the desk¬ 
top, and even creating virtual desktops 
larger than the screen. 

Co ntri tutors 

Dorothy Hudson, project manager/NSTL 
Jim Kane, project manager/NSTL 
John McDonough, technical writer/NSTl 
Dave Rowel[, senior technical editor/BYTE 
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ACC ELERATORS 


GRAPHICS 


he 13 cards we tested in this 
Lab Report offer a wide range 
of capabilities to accelerate 
your system into the world of 
multimedia or high-resolution 2-D CAD 
applications. For our Best Overall ratings, 
we looked only at the mainstream 2-D 
performance of the cards* Though many 
of these cards tout 3-D capabilities, our 
roundup does not include some of the 
best low-end DirectJ D caxds because they 


Will Direct3D Conquer All? 

If you follow Internet newsgroups such as 
camp.graphics^api.apengl, you may have 
noticed the intense and ongoing debate 
concerning the relative merits of Microsoft 
OpenGL Microsoft Directa D, and Silicon 
Graphics' Cosmo OpenGL The debate, 
between the principals of the Microsoft 
OpenGL and SGI Cosmo OpenGL camps but 
also including other knowledgeable parties, 
has been intense* 

The two OpenGL implementations have 
very different target audiences. Microsoft 
maintains that its rendition suits all per¬ 
formance levels from simple Windows 95 
VGA systems to high-performance NT 
workstations. The software giant offers ven¬ 
dors several approaches to create optimized 
OpenGL libraries that yield fairly impres¬ 
sive performance* SGI, on the other hand, 
has targeted Windows 95 systems lacking 
3-0 graphics accelerators in particular, as 
an adjunct to its Web applications* Cosmo is 
a software-only solution that SGI believes 
can surpass software-only DirectsD imple¬ 
mentations* It is also cross-platform, 
enabling a greater degree of integration 
among Web applications based on the 
Cosmo line of products. 

Despite differences in their views on 
OpenGL's future, both parties agree that 
OpenGL has multiple advantages over 
Dircct3D. and that Direct3D has no lock on 
the future of any PC 3-D market. Despite 
its high-end history. OpenGL need not sac¬ 
rifice good performance for rendering 


doti^t support 24-bit color at 1024 by 768 
resolution. Neither does this report 
include professional-level 3-D accelera¬ 
tors costing $2000 and up. However, we 
did measure 3-D performance for both 
the Direct3D and OpenGL APIs. 

With that in mind, we chose Video- 
Logic’s GrafixStar 450 as the Best Over¬ 
all graphics accelerator* The GrafixStar 
450 costs only $149 (as configured for 
testing with 4 MB of EDO memory). Bet- 


accuracy* For example. OpenGL implemen¬ 
tations don't have to provide subpixel accu¬ 
racy, and OpenGL applications don't have 
to use it Like game APIs such as Dircct3D, 
OpenGL can obtain high performance by 
sacrificing details that aren't necessary in 
a real-time video environment Programs 
running under Cosmo OpenGL have provid¬ 
ed performance similar to that of unaceel- 
erated Direct3D. We can hypothesize that 
accelerated solutions would also be com¬ 
parable. 

Programmers find OpenGL code easier 
to write and debug* OpenGL presents a 
completely abstract environment; the pro¬ 
grammer can assume that an appropriate 
screen exists and that OpenGL will make a 
program's graphics requests fit that screen. 
Direct3D presents to the program {and pro¬ 
grammer} all the hardware details; a pro¬ 
gram must examine them all and fit itself 
to that set of features. In OpenGL. all opti¬ 
mizations are in the device driver; any 
OpenGL program will run on any hardware 
at any resolution. In Direct3D, you can tune 
a program to particular screen resolutions, 
but a particular graphics adapter might not 
support those resaiutions. 

OpenGL is not dead in the high-perfor¬ 
mance games arena, and Direct30 is not 
necessarily the API of choice for future pro- 
grammers. What remains to be seen is 
where each group will take its approach to 
3-D graphics and how users will react 

-Steve Platt, manager of 
electronic pubiicatJons, NSTL 


ter than that, the GrafixStar 450 easily 
performed the best nmnmgNSTL's Inter- 
Mark benchmarks, which measure the 2- 
D graphics performance you’tl get with 
Windows business applications. 

The GrafixStar 450 is based on the 64- 
bit S3 Yirge accelerator chip found on sev¬ 
eral other cards in this review. VideoLogic 
credits its fast performance to its well- 
optimized graphics drivers. Though it 
doesn't use the video-enabled VX version 
of the Virge chip, the VideoLogic card 
can smooth video with the addition of 
optional hardware-assisted MPEG video 
via a Scenic/LPB conneaor (uses S3's pro¬ 
prietary Scenic Highway bus, a high- 
bandwidth connection that increases per¬ 
formance by keeping the video playback 
stream off the system bus). The Grafix¬ 
Star 450 also shines in our features and 
usability ratings. VideoLogic’s Smart- 
Tools utility lets you configure your dis¬ 
play, set a virtual desktop, and build your 
own toolbars. 

Next in the Best Overall pecking 
order, and In InterMark performance, 
is ELSA's Winner 3000’L. It supports 16 
million colors at 1280 by 1024 resolution 
with an 83-Hz vertical refresh rate* The 
Winner 3000-L gets our highest usabili¬ 
ty score because it was easy to instal I and 
has a complete, well-written user man¬ 
ual* Given that ELSA designs and mar¬ 
kets capable 3-D cards, it’s no surprise 
that the Winner 3000-L did well in our 
OpenGL 3-D testing* Designed for CAD 
and desktop publishing professionals, it 
uses an S3 Virge VX 64-bir graphics 
processor and came loaded up with 8 MB 
of RAM, which helps to justify its $527 
price. The card's 3-D capabilities accel¬ 
erated Gouraud shading, texture map¬ 
ping in 24-bit color, and accelerated z- 
buffering. The Winner 3000-L supports 
the Direct3D, HEIDI (used in some 
Autodesk applications), and OpenGL 3- 
DAPls. 

The Hercules Dynamite 128 has the 
second lowest price ($159) and provides 
good performance for Windows appli¬ 
cations. The card uses a 128-bit Tseng 
Labs ET6000 accelerator chip with 4 MB 



TECH FOCUS 


3-D APIs 
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GR APH ICS ACCELERATOR RATINGS 


BEST OVERALL 


VideoLogic GrafixStar 450 

There are many affordable 64-bit graphics accelerators, but 
few can match the GrafixStar 450"s combination of 
Windows graphics acceleration and low price. Put simply: 
This IS the lowest-priced card we tested and it still has the 
best performance numbers running NSTCs InterMark 
benchmark. The GrafixStar 450 uses the 64-bit S3 Virge 
accelerator chip with a built-in 3-D engine, and it supports 
up to 4 MB of EDO DRAM, It also supports Microsoft's 
DirectsD AFL VideoLogic backs the GrafixStar 450 with a 
five-year warranty and a technical support hotline. 


WEIGHTING 
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OVERALL RATING 

VideoLogic GrafixStar 450 

$149 

★ ★★★ 
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ELSA Winner 3000-L 

$527 
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Diamond Stealth 3D 3000XL 

$299 
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Matrox Millennium 
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Number Nine Imagine 128 Series 2e 
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Matrox Mystique 
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of MDRAM. The Dynamite also surprised 
tis with good OpenGL performance, giv¬ 
en that Hercules doesn*t supply acceler¬ 
ated drivers for OpenGL. 

The Diamond Stealth 3D 3000XL gen¬ 
erated impressive numbers in our Inter- 
Mark and OpenGL tests. The Stealth 3D 
3000 pumps it out with S3’s Virge VX accel¬ 
erator chip and 4 MB of VRAM. Matrox’s 
Millennium also provided good 2-D 
graphics performance. 

DirectsD Performance 

If you need a good 2-D accelerator that also 
kicks on games, the Matrox Mystique 
($229) provided the best D3D performance 
in this roundup. Matrox highlights the 64- 
bit card’s fast frame rates for 3-D texture- 
mapped games, but the Mystique does 
well enough in 2-D applications. Our test 
card came with 4 MB of synchronous 
graphics RAM (SGRAM), which is single- 
ported memory with graphics-specific fea¬ 
tures such as block writes and dual bank 


support. Its dual-bank feature opens two 
pages of memory at the same time, which 
accelerates operations such as screen 
bits, double buffering, 3-D rendering, and 
video playback. Matrox also offers option¬ 
al add-ins for hardware MPEG, live video 
in, NTSC/FAL output, and a TV tuner. 

ATI Technologies’3D Xpression ($219) 
and Matrox’s pricier Millennium ($499) 
are also strong D3 D accelerators. The 
more affordable 3D Xpression uses ATI’s 
3D Rage 11 chip, which accelerates 
Microsoft’s DSD API for fast game action. 
The 3D Xpression can be fitted with add¬ 
ins such as a TV tuner or a hardware MPEG 
decoder. With its older graphics chip, the 
Millennium didn’t score as high as the 
Mystique in the D3D tests, but the older 
card uses 8 MB of Window RAM to prove 
it can move 3-D frames faster than most 
cards on the market. TOth 8 MB of WRAM, 
you can work in true color at a high reso¬ 
lution of 1600 by 1200 pixels. Like the 
Mystique, the Millennium has many 


optional multimedia add-ins and comes 
with the helpful Power Desk utility for easy 
installation. 

Under OpenGL 

OpenGL is becoming the prevalent API for 
professional 3-D applications such as CAD 
and visualization. Both Windows 95 and 
NT provide built-in OpenGL support. 
There wasn’t much spread in oui View- 
perf OpenGL test results, bur some cards 
did better than others. The ELSA Winner 
3000-L had the top numbers, but the STB 
Systems Velocity 3D also did well. 

The Velocity 3D ($299) uses an S3 Virge 
VX chip and comes with 4 MB of dual- 
ported EDO VRAM that can be upgraded 
to 8 MB with a 4-MB DRAM module. We 
tested an 8-MB Velocity 3D. With its fast 
220-MHz DAC, the Velocity 3D can sup¬ 
port resolutions of up to 1600 by 1200 with 
respectable refresh rates. This is one of the 
best cards for NT 4.0 users running 
OpenGL applications. 
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High-ResTrue Color 

M any of the cards we tested support 
resolutions up to 1600 by 1200 pix¬ 
els, some with visually comfortable high 
refresh rates. Integrated Micro Solutions' 
Twin Turbo 12BP8 (shown below; note the 
a rray of memory ch ips) and Matrox's 
M i [lenn iu m have the memory (8 M B) a nd 
logic to su pport that high resolu tion with 
24-bit color (for a pa lette of over 16 m tl- 
lion colors). 



What's on Tonight? 

Tfs 3D Xpression+ PC2TV has both 
composite video and S-Video outputs, 
so you can display software on a large- 
screen TV-a nice demo setup for a confer¬ 
ence room because you can use the same 
display for both computer and VCR 


sources. To compensate for the lower reso¬ 
lution on a TV, the card uses antialiasing 
to keep the image sharp. 

With the card's PC2TV featu re you can 
also record com puter graphics output to a 
VCR. This provides an inexpensive and con¬ 
venient way to distribute multimedia pre¬ 
sentations and training materials. 



TV Junkie Alert 

F or information junkies, the ability to surf 
TV channels while working at a PC can 
be invaluable. While you won't see TV tuners 
as a regular system component any time 
soon, you can buy expansion cards that pro¬ 
vide this capability. One that we tested and 
liked is ATI Technologies'ATI-TV, which we 
tried in conjunction with ATI's 30 Xpresslon 
graphics card. 


ATI-TV is an IS A-bus card that connects 
by ribbon cable to a proprietary connector 
found on Video Xpression and 30 Xpresslon 
graphics cards. The card holds a TV tuner 
(it's well sh telded), a video decoder chip, and 
a teletext decoder chip. The ATI-TV ca rd has 
external CATV, composite video, and S- 
Video inputs. ATI provides Video Player soft¬ 
ware on a CD-ROM. This capable program 


supplies a varied suite of functions and 
appears on-screen as a window that you 
can fully maximize. 

With the card and its software, you can 
zoom in on video and capture images or 
movie clips to disk. The card can display 
closed captioning (NTSC), but it can also 
store the text so you can scroll through it 
later. Also, it can read the captions in the 
background and pop up the TV image when 
a caption includes keywords you've speci¬ 
fied. The ATI -TV can sea n throug h all avail- 
abie channels and display thumbnails of 
each program i n a n array of windows; you 
click on one to watch in full-screen mode. 

You can use the ca rd's video capture fea- 
ture to grab still or moving images from 
VCRs, camcorders, and laser discs for mul¬ 
timedia presentations. Your system won't 
take a performance hit when displaying TV 
programs because frame rate viewing is 
achieved with no CPU loading. However, the 
streaming video capture frame rate will 
depend on CPU speed, availability of sys¬ 
tem memory, and hard disk performance. 



AH-TV 

$129 

ATI Technologies 
Thornhill, Ontario, 
Canada 

(905) 882-2600 
http://www.atitech 


Circle 1 099 
on Inquiry Card. 
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I n rating graphics cards, we 
put strong emphasis on per¬ 
formance. In this roundup, 
I that emphasis is on the kind 
of 2-D graphics performance that matters 
with Windows business and profession¬ 
al applicatioos. Because hardware acceh 
eration of 3-D operations is fast becom¬ 
ing a standard feature on 2-D graphics 
cards, we also tested 3*0 performance. 
We don't yet faaor that performance into 


our ratings process because of Direct3D’s 
debatable wonh for business applications 
and because OpenGL applications are 
typically high-end. However, you may 
want a good 2-D card that also works with 
a program that uses the Direct3D or 
OpenGL APIs, so we provide the results 
from our 3-D testing. 

We ran the NSTL InterMark test suite 
to measure the mainstream 2-D perfor¬ 
mance of the cards. The InterMark tests 


Viewperf OpenGL 3D Test Results (1024x768x24) 


AnSDIpTKsiHi+PKTIf 
ELSKWIitK 3000-1 
STBVelodt|30 
Hmules Djfianite IZg/Vide^ 

VideoLo0cGnfaSl?45O 

DiaiiWMlSMh 30 300011 

Nimliof Kim Inagjot 126 Scnc£2 
MaftroK Mjsfjqm 
MSTiinTifiiom 
Ntfliber Hiie Im^ 12S Scries 2e 
IMSTiiiTiikl2Sr« 

FnwiKrlSeort 0 2 3 4 

Microsoft Tunnel DirectSD Test Results 


XTIJOI^ik^+PCTIV 
DtinNBilSttaHii3B](III(>ia 
ElSAWnii«t3IH(l~L 
Kercub Dinsinb 120/Vfdeo 
IMSTimTirbolzm 
IMS Twin Tuto 1261V 
K«titeaKi-546 
Matrox MUemiiin 
Matrox Mystique 

Nmief Nile Ini^ 120 Series 2 
Nomticr line Intake 1^ Saties 2« 

STIVelodh3l) 

VideoLo£)c&afi](SUr450 

Fhraespafseeiiid 0 2 4 6 8 10 12 14 16 

lesotts from ie tio modes that most boards can tm Goorand speedar and texture mapiwig oil 
'N«lher MS biarij citid conplfte tiu test n E40i469xlE ispiai' node. 




use images from appUcadons like Corel 
Draw, Excel, PowerPoint, and Word for 
Windows, displaying a variety of Win- 
dovTS-based images ranging from straight 
text to 2-D and 3-D bar charts to complex 
fuli-color drawings. We used the Inter¬ 
Mark results as the weighted perfor¬ 
mance portion of our Overall Rating. 

We used the OpenGL Performance 
Charaaerization committee's Viewperf 
to test OpenGL performance, which is 
important for visualization systems, CAD, 
and advanced image generation. View¬ 
perf is a freely distributed benchmark 
with a growing set of application-derived 
viewing scripts. Viewperf runs the scripts 
in each data set, or viewset, and measures 
output in frames per second. Each 
viewset is rendered in several modes: 
wireframe, flat surface, smooth surface, 
and texture mapped. A weighted geo¬ 
metric mean represents how fast the card 
can render the variety of scenes. 

Microsoft's DirectSD Tunnel tests 
how well a card with Direct3D drivers 
performs in a game-like environment. We 
ran it at four different resolutions com¬ 
mon for Direct3D systems: 640 by 480 
pixels with 256 colors, 640 by 480 with 
65,000 colors, 1024 by 768 with 256 col¬ 
ors, and 1024 by 768 in full color. Not all 
the boards could run all the tests. 

Features and Usability 

Our ratings include scores for features 
and usability. Features we value include 
high resolution and color depth, high ver¬ 
tical refresh rates, and utility software. 
We gave high usability scores for excep¬ 
tionally clear and complete documenta¬ 
tion and easy-to-use installation software. 
A card received a good rating if we 
deemed the average person could install 
it vdthout referring to the manual. 


Evaluations in this report represent the judg¬ 
ment of BYTE editors, based on tests con¬ 
ducted by N5TL, Inc*, as documented in a 
recent issue of their monthly PC Digest, lb 
purchase a copy of the full report, contact 
NSTL at 625 Ridge Pike, Conshohocken, PA 
J 9428; (6 10) 94 J -9600; editors^nstl. com* 
Forasuhscnpfthn, call (800) 2S7-9402* BYTE 
Magazine and NSTL are both operating units 
ofTheMcGraw-Mill Companies, Inc. 
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GRAPHICS 

ACCELERATORS 

FEATURES 



ATI TedmoJogres 

Diamond Multimedia 

ELSA 

Hercules 

IMS 

IMS 


3D XpresstQn+ 

Stealth 3 D3000XL 

Winner 30(Kl-L 

Dynamite 

IWin Turbo 

Twin fU rbo 


PC2TV 



12S/Vldeo 

ia8P4 

126Pe 

Price ae configured tUS$) 

$219 

$299 

$527 

$159 

$399 

$SS9 

Overall Rating 

★★★ 

★★★★ 

★★★★ 


*** 

* ** 

SPECIFICATIONS 







Accelerator chip set 

ATI Rage II 

SSVirgeVX 

SaVIrgeVX 

Tseng Labs ET 6000 

TwlnTurbo120 

Twin Turbo 128 

Graphics BIOS author and version 

ATI 

Diamond Multimedia V1,0 

ELSA 5.02.00 

Hercules A3 J 

(MAS V. 2107 

IMS V. 2107 

Video playback chip or chip set 


SaViRGEVX 

Integrated 

Integrated 

N/A 

N/A 

Auto bus sensing 

✓ 

t/ 


✓ 


✓ 

1 Standard f?AM/as testad/majtimum RAM {M 0) 2/4/4 

4/4/4 

6/6/6 

4/4/4 

4/4/4 

8/8/B 

RAM type (VRAM/DRAM)/speed (ns) 

SDRAM/35 

VRAM/60 

VRAM/501 DRAM/40 MDRAM/10 

VRAM/60 

VRAM/eO 

Board height x length (inches) 

2,5x0 

6.875x4,2 

4.125x6.875 

3.75x7.25 

6x5 

7.6x9 

GRAPHICS CONNECTOR 







BNC 







Supports multiple adapters 




✓ 



Maximuni horizontal frequency 

120.6 

100 

300 

100 

96 

90 

Supports DirectDraw (accelerated drivers) 

✓ 


✓ 


4X 

✓ 

Supports Directs D (accelerated drivers) 


✓ 

✓ 

1/ 



Supports OpenGL (accelerated drivers) 


✓ 

✓ 




3-D ACCELERATOR FUNCTIONS 







Interpolated (Gouraud) shading 

t/ 

•/ 

✓ 

✓ 



ToKture mapping 


✓ 

t/ 

1/ 



Mjpmapping 


✓ 


✓ 



2'buffering 

✓ 

✓ 

✓ 

✓ 



UTiLlTY SOFTWARE 







Video mode selection 

✓ 

✓ 

✓ 

✓ 

1/ 


Zoom utility 

✓ 



✓ 

✓ 

4^ 

Board diagnostics 

✓ 



✓ 



Adjustsd^le vertical scan 

✓ 

✓ 

✓ 




Adjustable center screen 


✓ 

✓ 

✓ 

✓ 

1/ 

Windows utility for changing resolution 

✓ 

✓ 


✓ 



VESA BIOS 


✓ 

BIOS 

1/ 

4^ 

✓ 

WINDOWS DRIVERS SUPPORT 







16-brt DIB format 

✓ 

✓ 


✓ 


✓ 

32'bFt DIB format 

✓ 


✓ 

✓ 

4/ 

✓ 

Transparent bit maps 

1/ 

1/ 

✓ 


4^ 

✓ 

Font caching 

»/ 



4^ 

✓ 

✓ 

Supported pixel per inch options 

✓ 

✓ 




4^ 

Supported DIB compression 

✓ 

✓ 


✓ 


✓ 

RLE 4 




✓ 

✓ 

V' 

RLEB 

✓ 





4^ 

JPEG 




✓ 



MONITOR SUPPORT 







Digital 



✓ 




Multisync 

1/ 

✓ 

✓ 

4^ 

✓ 

✓ 

Analog 

✓ 

✓ 





Muttifrequency 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

Fxed frequency 

1/ 

4/ 



✓ 

✓ 

1 GRAPHICS MODES SUPPORTED (ALL NONINTERUCED) 






S40 X 4S0 colofs/vertical refresh 

l6.7miHion/200 

16.7mitlion/1BO 

16.7 mion/354 

16.7 mion/120 

I6.7millk>n/I20 

10.7 million/120 

300x600 colors/verticai refresh 

16.7 million/200 

I6.7mil1bn/160 

16.7mlon/227 

I6.7milllon/120 

167mlon/120 

10.7 mion/120 

1024 X 70S colors/verticai refresh 

16.7mi!lion/120 

10.7fnilfion/12O 

16.7mil[ion/13B 

16.7 million/75 

16.7mi1lion/100 

10.7 m ion/100 

1162 X 882 cclors/verhcal refresh 

le.YmiHion/lOO 

16.7 mililon/86 

16.7 miliian/109 

N/A 

16.7million/t00 

1S.7miliion/100 

1280 X1024 colors/vertical refresh 

16.7 million/BB 

16.7 niillion/85 

16 7m ill ion/83 

65K/60 

16.7 million/60 

T6.7nnil|jon/90 

1600 X1200 coJocs/veftical refresh 

64K/5B 

65K/e0 

64K/85 

N/A 

e5K/75 

16.7 million/75 

APPLICATtON DRtVERSCHIGHESTRESOLUnONS SUPPORTED) 





AutoCAD 

1280x1024 

1600x1200 

1600x1200 

1600x1200 

1600x1200 

1600x1200 

Microsoft Windows NT 

1300x1200 

1600x1200 

1600x1200 

1280x1024 

1600x1200 

1600x1200 

IBM OS/2 Warp 

1200x1024 

1600x1200 

1600x1200 

1280X1024 

1600x1200 

1600X1200 

SCO Open Systems X Window 

1600x1200 

N/A 

Optional 

N/A 

N/A 

N/A 

CUSTOMER SUPPORT 







Warranty length (years)/coverage 

5/PUPR 

5/RUR 

3/P, UR 

5/P,L,R 

B/P,L,R 

5/P,L,R 

Toll-free phone 

N/A 

(0OO)46B-5846 

(800)272-3572 

(800)532-0000 

(880)467-8282 

(BBS) 467 8282 

Phone 

(905) 882-2600 

(408)325-7000 

(408) 935-0350 

(510)623-6030 

(400) 369-8282 

(408)369-6282 

On-line address 

http;//www.atitech.ca 

http://vvww.diamondmim 

http;//www.eisa.com http://www 

httpL//www 

http://www 



.ccm 


.hercules.com 

. integratedmicfo.com. inlegratedm icro.cor 

Inquiry number 

1064 

1066 

1067 

1066 

1069 

1070 

^ BYTE BesI l/— yes^ 

Warranty: P 

"parts: L— labor: 


★ ★ ★ * * Outstanding 

*** Gewd 

* Poor 

N/A=notappljcable. 

F=^ freight to repair center: R—return to customer. 

Hr*** Very Good 

** Fair 
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Koutech Systems 
KW-546 

Matrox Graphics 
Millemijum 

Matrox Graphics 
Mystique 

Number Nine 
imagine 123 

Series 3 

Number Nine 
Imagine 126 

Series 2e 

STG Systems 
Velocity 3D 

VfdeoLogic 

Grafi)(Star 

450 yild 

$259 

$499 

$229 

$499 

^49 

$299 

$149 

★★★ 

★★★★ 

★★★ 


★★★ 



Tseng Labs ETBOOO 

MGA-2064W 

MGA-10643G 

Imagine 128 Series 2 

Imagine 120 Series 2 

SSVirgeVX 

S3 Virge 

Tseng Labs D,16 

Matrox Graphkis Flash BIOS 

Matrox Graphics Rash BIOS 

Number Nine 3.02.01 

Number Nine 3.00.04 

STB 1.01 

S3 2.3 

Integrated 

integrated 

Integrated 

Integrated 

Integrated 

Integrated 

N/A 



✓ 

✓ 

✓ 

✓ 


2,25/4/4.5 

Aim 

4/4M 

4M/4 

4/4/4 

4/8/8 

2/4/4 

MDRAM/36 

WRAM/60 

SGRAM/70 

EDOVHAM/60 

EDO DRAM/60 

VRAM and DRAM/60 

EDO DRAM/35 

2.9376x7.375 

3.76x7 

3.75x7 

4.25x6.075 

4.25x6.875 

3.875x8.75 

4.2158x6.30 


✓ 

✓ 






✓ 


✓ 

✓ 



SO 

110 

110 

135 

85 

81.7 

01.9 

✓ 

✓ 

✓ 


✓ 

✓ 

✓ 


✓ 

✓ 


✓ 

✓ 




✓ 

•/ 


✓ 



✓ 

✓ 


✓ 



✓ 


✓ 

✓ 


✓ 

✓ 



✓ 



✓ 

✓ 


✓ 

•/ 




✓ 

✓ 

✓ 



✓ 

✓ 


✓ 

✓ 

✓ 

✓ 


✓ 

✓ 

✓ 

✓ 



✓ 


✓ 

✓ 


✓ 

✓ 

✓ 

✓ 

✓ 






✓ 

✓ 

✓ 

✓ 


✓ 

✓ 


✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 


✓ 


✓ 


•/ 

✓ 


✓ 


✓ 

✓ 


✓ 

✓ 


✓ 

✓ 

✓ 

✓ 

✓ 

✓ 



✓ 

✓ 


✓ 

✓ 





✓ 








✓ 

✓ 





✓ 

✓ 

✓ 





✓ 

✓ 

✓ 






✓ 


*/ 

✓ 

✓ 

✓ 

✓ 

✓ 


✓ 

✓ 


✓ 


✓ 


✓ 




✓ 


✓ 

✓ 


✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

16.7 rniHiori/SO 

B6K/200 

65K/2O0 

16.7 milHon/160 

16.7 milfion/150 

16.7 nmllion/160 

18.7mjllion/150 

16.7 miflion/SO 

65K/200 

65K/160 

16.7 mjlEion/150 

167 miirron/150 

167mllfiofi/147 

167 miiSort/120 

16.7 nniflioni/70 

65K/120 

65K/120 

16.7TTiilGon/150 

167mllliWl50 

16.7miltion/120 

65K/100 

N/A 

66l</t20 

65K/100 

l6.?miltion/160 

aBK/140 

16.7 nnillicn/85 

65K/90 

64K/6Q 

6EK/110 

65K/75 

65K/118 

65K/110 

16.7 million/85 

256/75 

N/A 

65K/05 

256/60 

65K/83 

256/03 

65K/80 

256/60 

1260x1024 

1600x1200 

1600x1200 

1600X1200 

N/A 

1600x1200 

1600x1200 

1200x1024 

1600x1200 

1600x1200 

1600x1200 

1600x1200 

!900x1200 

N/A 

1280x1024 

1600x1200 

1600x1200 

1600x1200 

1600x1200 

1600x1200 

1600x1200 

N/A 

1600x1200 

1600x1200 

1600x1200 

N/A 

N/A 

N/A 

3/RUR 

3/RL,R 

3/P, UR 

5/P,L 

5/P.L 

Lifetime/P, L, R 

S/RURR 

N/A 

{000)361-1400 

[800)361-1408 

[800)438-6463 

(BOO) 438-6463 

[888) 234-8750 

[800) 578-5644 

[310) 6995340 

(514)969-6320 

[514)969-6320 

[617)674-0009 

(617)674-0009 

(972) 234‘8750 

(415)8750606 

httpy/www 

htlp://www.matro){. 

httpiZ/wwwTnatrox 

http^/www.nine.com 

http://www.nirte.com 

http://www.stb.com 

http7/www. 

.koutech.ciQm 

com/mga 

.com/mga 




videologic.com 

1071 

1072 

1073 

1074 

1075 

1076 

1077 
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Present a Businesslike 
slideshow 


Software 


Today’s graphics tools 
help you present your 
arguments and data with 
polish and professionalism. 
By David Seachrist 


e used to call them business- 
graphics programs. People 
used them primarily to cre¬ 
ate indi vidualj data-driven 
charts. Over time, these packages shifted 
their focus to cohesivej multiple-slide 
presentations organized via outlines 
and slide sorters. GUIs, especially Win¬ 
dows, were an enormous step forward in 
producing more elaborate and effective 
graphics, which enhanced and focused 
spoken presentations. 

For the November 1996 BYTE, NSTL 
tested a group of multimedia authoring 
tools that allow the integration of video, 
sound, and Internet links into presenta¬ 
tions. But most presentations don't re¬ 
quire that much apparatus, nor the time 
needed to create k. Thus, there's a firm 
place for these mainstream presentation- 
graphics programs: Adobe Persuasion 
3.0.2, Corel Presentations 7.0, Software 
Publishing’s Harvard Graphics 4.0, Lotus 
Development's Freelance Graphics 96 
Edition for Windows 95, and Microsoft's 
PowerPoint 95 7.0. 

For this review, we chose programs 
that offer an Individual slide-editing en¬ 
vironment, a slide sorter, an outlining en¬ 
vironment, extensive charting (including 
organizational charts), drawing capabil¬ 
ities, and automated slide-show func¬ 
tions. We didn't include programs better- 
suited for multimedia applications, such 
as Astound's (Palo AJto, CA) Astound 
for Windows, or programs designed for 
more intensive authoring, such as SFD's 
(San Bruno, CA) Quovis line. 

By the time this review sees print, 
Adobe, Lotus, and Microsoft will have 
released new updates. Final versions of 


these packages were unavailable when 
we did our testing, but we discuss what's 
coming in these new versions. 

Using the Software 

With presentation graphics now standard 
in office suites, it's reaching a more di¬ 
verse group of end users, and thus creat¬ 
ing a demand for still more features and 
greater ease of use. Therefore, despite all 
the bells and whistles in these products, 
NSTL's test scenario is based on an inter- 


BYTE iaasii 

PRESENTATION GRAPHICS 


Corel Presentations 7.0 

This package offers state-of-the-art 
features, Internet functions, the 
images and graphics tcols that made 
Corel famous, and usability that's 
among the best. And, with a price 
tag under $100, ft's a bargain, too. 

mediate user who only occasionally cre¬ 
ates and gives short presentations—slide 
shows that include bulleted text charts, 
data charts, organizational charts, and 
clip art. 

Some users are most comfortable 
working with words to organize their 
thoughts, while others like to organize 
the slides with a graphical interface. All 
five reviewed programs help both types 
of users by offering a word-based out¬ 
line view as well as a slide-sorter view 
of a presentation. All five slide-editing 
environments provide easy access to pro¬ 
gram commands via screen icons and 
menu structures. 


Presenting on the Web 

The ability to save presentations in Hy¬ 
pertext Markup Language (HTML) and 
publish them to the Web has considerable 
potential. All software vendors are scram¬ 
bling to build in Web compatibility, but 
there's still plenty of room for improve¬ 
ment in every program. Harvard Graph¬ 
ics and Adobe Persuasion currently offer 
no Web-publishing features. 

Corel Presentations, Freelance Graph¬ 
ics, and PowerPoint 95 all save to HTML 
files, but none offers a streamlined meth¬ 
od of saving to a Web server. PowerPoint 
95 requires an add-in: cither the Power¬ 
Point Internet Assistant or the Power- 
point Animation Publisher and Player, 
both offered free on Microsoft's Website 
{http: //vvww. m icrosoft, com), 

Corel Presentations 7.0 

Corel Presentations offers state-of-the- 
art features, [ntemet functionality, a host 
of graphics tools, and usability that's 
eclipsed only slightly by two of the oth¬ 
er programs. With a price tag under $ 100, 
Presentations is dearly the bargain of the 
bunch. 

Presentations certainly shows its Cor¬ 
el heritage with its extra graphics and 
drawing features (e.g*, the ability to in¬ 
terface directly with TWAIN-compatible 
image scanners), an automatic bit-map 
tracing feature, the broadest graphics ini- 
port/export capabilities, and 10,000 dip- 
art images. Presentations is the only pro¬ 
gram of the five that allows pixel editing 
of bit maps. 

Corel performs screen updates faster 
than any other program in this group, and 
it's especially impressive with a com- 
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f Corel Presentations giv&s yoy an 
/ overview of the slide structure and helps 
/ you pick out styles and si ide types. 


fl ji I rti fel&wi iiix oiai-^ 


ew Slide Show 


Step 1 ■ Select a Master from the Ganefy 
Salefy... 


I 


Give^youf side show a 
censi^dt look 


Step2 SstectaTermfijaie 

KiteTai^tl 



||0NS ] PFIESENT | 


h/ticrosoft < 
PowerPoint 95 

lets you pneview 
slide formats and 




a 

m 


BCOnOCK 

BEVEL 

Bsam 


a 


a 

a 


BLUEWEAV 

eRHMBai. 

OlLOABO^ 

— 1 

a 

a 

a 


m 

Me pieieidditmn 




^i: 


Adobe Persuasion ^ 

is a complete ' 
package, but its GUI 
ts somewhat behind 
the times. 


9m OK ^ Setoctefl 

OpHii K C ^iriliiiB VIM rP ' 

AuloTniplatH - - 
- 



> Lotus Freelance 
Graphics has the 
best charting tools 
of any of these 
products^ present¬ 
ing options in a 
waythatmakes 
them fast and easy 
to choose. 


Gives ytjuf frst sfide a specific 
leyoul and backjjTOwid 


Each dlde i« made up of ^yets: 
Backgromd- 
L^- 

SEdB- 


^ PowerPoinfs 

unique Meeting 
Minder feature com¬ 
bines a displayed 
agenda and a note- 
taking module for 
recording meeting 
minutes. 




e:VF)r3\6UtoiHV 





-^Pi3 



CTI (vmhsHi 



C3 KHwn 


F? Thuiiibot^ 


T h« poreon «tnding the pretffitatkn fhojikl cal you lo cGfcuu 
how yoM bvi tet up For rho T eamSbow. Later ipul need to 
prov^ tie name of yv.f oompulei. You can lind i ilc 

- Wtitdowt 95 Start Henu^ Sadinp* 

‘ Conttol Panel 

■ Metwcdk... 

■ tdontifficatiDn Section 



Odgw: 




il liet of ifpa: 


3.0 


ri*3(l 


u 

73 


^ Freelance's TeamShow simplifies 
the process of making a remote pne- 
sentation over a LAN or via modem. 


All these packages offer extensive help in preparing a slide presentation, including style 
and content tern plates and wizards, graphics and charting tools, and clip art. 


pi ex Windows Metafile graphic. In print 
Speed, Corel is second only to PowerPoint 
in returning control to the user. 

The templates that come with the pro* 
gram are good, but there isn’t the diversi* 
ty of shde layouts that the other packages 
offer. Presentations is the only tested pro¬ 
gram that doesn’t allow you to paste in 
charts and have them take on a template's 
color scheme automatically. 

Presentations lets you break a pie-chart 
slice into a column chart, which is helpful 
when you want to show the individual 
items that make up a slice. The program 
currently supports chart builds, in which 
i ndividual chart elements (c.g,, the bars in 
a bar graph) appear in successive slides. 

Of all the programs tested, Corel Pre¬ 


sentations is the most Internet-ready. It 
comes with HTML saving capabilities out 
of the box, and it supports HTML frames, 
which lets you access individual sUdes from 
a page that has both the table of contents 
and the slide. 

Adobe Persuasion 3.0.2 

Persuasion has been in this market since 
the late 1980s, but it’s the only program 
here nor designed for Win 95. This hurt 
it in virtually every scoring criterion. For 
example, although Persuasion’s on-line 
help is quite complete, the help system’s 
context-sensitivity isn’t as intuitive as that 
of products that are designed specifically 
for Win 95. 

Also, unlike the rest of the group. Per¬ 


suasion doesn’t distribute content outlines, 
and it doesn’t let you browse through chp- 
art previews to find an image. However, 
it does have floating text and object tool 
palettes that allow you to edit while the 
tools remain on-screen, and it supports 
chart builds. 

By the time this review sees print, Ado¬ 
be should have unwrapped version 4.0, 
which will still be targeted mainly at peo¬ 
ple who make presentations on a regular 
basis. The new version will be the first 
major upgrade since Adobe acquired Aldus 
in 1995. 

Version 4.0’s most significant features 
are more distribution options, including 
more Web presentation functions. But in¬ 
stead of HTML, Adobe will use its own 
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Software Lab Report 


Presentation Graphics 


portable document format (.pdf files) for 
viewing with Adobe Acrobat. Persuasion's 
interface will move closer to that of other 
Adobe graphics products, such as Photo¬ 
shop. And even though the new product 
will support some Win 95 features, such as 
long filenames, it still won't be a 52-bit 
application, 

Lotus Freelance 
Graphics 96 

Freelance Graphics 96 is a major upgrade 
from version 2,1^ which NSTL evaluat¬ 
ed for BYTE's last report on presentation 
graphics {in the January 1995 issue). Boosts 
in charting and collaborative-computing 
features, as well as interface enhance¬ 
ments, such as live slide thumbnail preview 
in the outline view, make this a comfort¬ 
able, feature-rich environment for novice 
presenters. 

The package comes with a wide selec¬ 
tion of slide layouts and backgrounds that 
look beautiful when displayed in 16-bit 
(64,000 colors) mode. Freelance Graphics 
offers easy application of slide transitions, 
but you can't preview the effects. 

NSTL's usability testers liked doing Live 
editing with floating tool palettes, which 
are used in several of these programs, but 
they found Freelance's Infobox, a floating 
property dialogue, to be the best interface 
of the bunch. Because it’s context-sensi¬ 
tive, only those commands that apply to 
the selected objca are available to the user. 
And because you can alter object and text 
properties in real time, you can see changes 
happen. 

Freelance has a nice selection of spe¬ 
cialized diagramming tools. You can cre¬ 
ate process and conceptual diagrams with 
the other programs, but Freelance Graph¬ 
ics does most of the work for you. 

The program allows point-to-point 


connection (for two remote computers 
only) via either modem or a LAN connec¬ 
tion, and multipoint capability is planned 
for the next release of the program. A wiz¬ 
ard-like interface made establishing a pre¬ 
sentation conference easier than with the 
other programs. 

Freelance Graphics 96 was a major up¬ 
grade, and the new features going into the 
next release aren’t spectacular. Freelance 
Graphics 97 suppo rts HTML frames, and it 
has a File Save interface for saving HTML 
files to a Web server. Uniform resource 
locator (URL) links to Web sites can be ac¬ 
cessed direedy from a presentation. Lotus 
adds 14 new SmartMasters to the current 
120, and Lotus Notes users will like the 
enhanced presentation library and revie w 
database. The new version continues sup¬ 
port for the electronic filing cabinet and 
now supports Notes 4,0's TeamReview 
feature. 

Harvard Graphics 4.0 

Harvard Graphics was the versatility win¬ 
ner in our previous tests, but it has not kept 
up with the others on the Internet front, 
and its performance is only slightly above 
average. In general, we found Harvard 
Graphics a little less helpful, and its op¬ 
erations required a few more steps, than 
the other programs. On-line help is com¬ 
plete and well designed, but it lacl^ a nat¬ 
ural-language search engine. 

Harvard Graphics' templates are quite 
good, but there are fewer backgrounds. 
This is the only product that doesn’t al¬ 
low you to animate bullet items during 
the build process—for example, to have 
them bounce onto the screen from the left. 
Clip art generally has to be ungrouped and 
the background object made transparent 
if you want it to take on the background 
color of the slide, a cumbersome process. 


On the plus side. Harvard Graphics 
comes with Harvard F/X tools, which al¬ 
lows special effects, such as shaping text 
to curves and extruding and blending 
graphical objects. Harvard Graphics was 
the fastest of the bunch, and background 
color reproduction in the NSTL quality test 
file was superb. Color text is more impres¬ 
sive in the other four programs, however. 

Microsoft 
PowerPoint 95 7.0 

PowerPoint has been a key player in de¬ 
fining and developing presentation graph¬ 
ics since its first appearance in 19S7 as a 
Macintosh application that had no chart¬ 
ing or outlining capabilities. But the pro¬ 
gram introduced the world to WYSIWYG 
slide formatting and, more important, it 
promoted the conceptof combining many 
slides into a single file as a coherent presen¬ 
tation. Many of the features and tools that 
we now take for granted originated with 
PowerPoint, 

PowerPoint 95 is a business communi¬ 
cations tool, not just an authoring pack¬ 
age, and it's useful for meetings of many 
kinds. If s currently the only program of 
this group that allows multiple remote 
users to view a presentation via a TCP/IP 
connection with the presenter and audi¬ 
ence running the full version of the pro¬ 
gram. (Unfortiiiiately, the presentation 
conference feature doesn't work via TCP/ 
IP if your network also has NetWare IPX 
drivers installed.) And although Power¬ 
Point offers a wizard to set up the presen¬ 
tation conference, users can't browse for 
computer names. 

The program goes far beyond the oth¬ 
ers in one area of meeting use. You can 
display your meeting agenda as a bulleted 
list and type minutes direaly into Power¬ 
Point's Meeting Minder, The program also 
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BEST OVERALL 

Corel Presentations 7.0 

An extensive feature set, great graphics took, and good 
usabilit).^ make this a vidnner. 



RETAIL/UP¬ 
GRADE PRICE 

TECHNOLOGY 

IMPLEMENTATION 

PERFORMANCE 

EASE OF 
LEARNING 

EASE OF 
USE 

OVERALL 

RATING 

Corel Presentations 7.0 

$957 N/A 
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Lotus Freelance Graphics 96 Edition 

$355/$105 

★ ★Ait 
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Harvard Graphics 4.0 

$289/$99 
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Adobe Persuasion 3.0.2 

$395/$129 



kk 

kkk 

★★A" A 

kkk 

MrcroaQft PowerPoint 95 7.0 

$339/$109 
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Adobe 

Corel 

Harvard 

Lotus Freelance 

Microsoft 


Persuasion 

Presentations 

Graphics 

Graphics 

PowerPoint 95 

DESIGN AND CONTENT 






Design and content automation 

Design only 

✓ 

✓ 


✓ 

No. slide templates: topics/backgrounds/layouts 

42/0/16 

11/12{213CD)/6 

12/31/15 

30/120/12 

19/85/24 

Edit slides gioballY/individually 


✓ 


✓ 

✓ 

No. clip-art images/sbund clips/video, animation clips 

500/139/32 

10,000/471/0 

500/0/0 

>700/17/79 

>1100/137/4 

OUTLINER 






Import teKt 

RTF 

RTF 

ASCII 

ASCii 

RTF 

Outline expand/cottapse 

✓ 


✓ 


1/ 

N umber of out li ne leve Is 

256 

B 

4 

6 

5 

Preview slide from outliner 




✓ 

97 

ELECTRONIC PRESENTATIONS 






Number of transition effects 

15 

53 

13 

27 

49 

Set transition speed 

97 

✓ 



✓ 

Preview transition effects 

i/ 

1/ 



✓ 

Presentation rehearsal 



Add-on 


✓ 

Bullet building/dimming 

✓ 

1/ 

✓ 

✓ 

✓ 

Chart builds 



✓ 


97 

Animate objects 

✓ 

✓ 



*/ 

INTERNET FEATURES 






Open and save to HTML 


✓ 


✓ 

Free add-in 

Save to Internet server 




97 

97 

Support for HTML frames 


✓ 


97 

97 

Create linked table of contents 

97 

✓ 


✓ 

Free add-in 

Include transitions 

97 



97 

Free add-in 

Link URLs to slides 

97 

✓ 


97 

97 

Browser plug-in available 

97 

Limited 


97 

✓ 

Multipoint presentations using TCP/IP 



On LAN 

97 

✓ 

CHARTING 






Number of data-driven chart types 

11 

10 

7 

10 

9 

Breakout pie/cobmn chart 



•/ 


97 

Chart assimilates slide master attributes 

✓ 


✓ 


*/ 

Graph noncontiguous ranges 




✓ 

✓ 

Sort pie slices 

»/ 

1/ 


✓ 


Include chart data as table 



✓ 

✓ 

✓ 

DRAWING 






Number of drawing tools (/ shapes) 

8 

16 

10 

9/37 

5/22 

Use shapes with text 





✓ 

Manipulate anchor/control points 

Anchor 

✓ 

✓ 

✓ 

1/ 

Irnage control of bit maps 


✓ 

✓ 

✓ 

✓ 

Rotate objects to any angle 

90* increments 

✓ 

✓ 



Mirror or flip selected shapes 

V 

✓ 

✓ 


✓ 

COLORS/FILLS 






Choice of fill pattern s, gradations, blend styles. 

✓ 


✓ 



Gradient text and graphics fill 

Graphics 

✓ 


Graphics 

Graphics 

Bit-map text and graphics fill 

Graphics 

Graphics 



97 


in background 





PRINT OPTIONS 






Print outline 

✓ 

✓ 


1/ 

✓ 

Layout, print speaker notes, handouts 


✓ 

✓ 

✓ 


FILE MANAGEMENT 






OLE client, DDE 

1/ 

✓ 


✓ 

✓ 

OLE server 



✓ 

✓ 

✓ 

Set OLE 2.0 Object options 





MO 

Add OLE Controls (OCXes) 


✓ 


97 

97 

Preview clip-art symbols 


✓ 

4/ 

✓ 

✓ 

Open multiple presentations 





1/ 

Automatic file backup 


✓ 


✓ 

97 

Fib delalls/descrtptions, search 



✓ 

✓ 

✓ 

Compress show for transport 

✓ 


✓ 


✓ 

1M PORT/EX PORT CAPAB1LITY 






Number of presentation-Emport filters 

97 

3 

2 

3 

3 

Number of text-import filters for outliner 

7 

49 

1 

1 

1 

Number of data-import filters for charting 

5 

5 

3 

5 

3 

Number of graphics-import filters 

IS 

29 

13 

18 

17 

WORKGROUPSUPPORT 






Automatic routing 



✓ 


✓ 

Revision management 




✓ 


Shane files between PC and Mac 

✓ 




✓ 

Simultaneous viewing on LAN 



✓ 

✓ 

i/ 

Lotus Notes support 


✓ 


✓ 

✓ 

MISCELLANEOUS 






Number of undo levels 

1 

10 

10 

10 

150 

Global search and replace 

✓ 


✓ 



Macro record and playback 


✓ 


✓ 

97 

✓=yes; S7=planned for next version; MO=users can choose to open or edit objects in 

ipiace. 
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PRODUCT INFORMATION 


Freelance [408)536-6000 

Graphics 96 fax; (408) 537-6000 

5355 http j//w ww.adohc.com 

Lotus Development Corp. Ciral e 97 8 


Cambridge, MA 
[800)343-5414 
fajE'CGI?) 693-0968 
http;//www.lott*s.com 
Cirde 976 
on Inquiry Card. 

Harvard Graphics 4,0 

$289 

Software Publishing 
Corp. 

San Jose, CA 
[600)336-8360 
faxt (BOO) 582-6000 
http zliwvtwA pco.com 
Circle 977 
on Inquiry Card, 

Persuasion 3.0.2 
$395 

Adobe Systems, Ine. 

San Jose, CA 


on Inquiry Card. 

PowerPoint 9S 7.0 
$339 

Microsoft Corp. 
fledmond, WA 
[206] 862-8080 
faxr [206) 936-7329 
hltp^/Avwwmtcmsofter^ 
Circle 979 
on Inquiry Card. 

Presentations 7.0 
$95 

Corel Corp. 

Ottawa, Ontario, Canada 

[613)728-8200 

fax: [613) 761-9176 

http^/www 

.wordperfeet.eom 

Cirdc 980 

on Inquiry Card. 


has an Action hems function that creates 
another bulleted list to remind meeting 
participants of assigned tasks. 

PowerPoint’s performance is inconsis¬ 
tent. It’s sluggish at performing certain 
screen updates, but its print spooler is the 
fastest of all the reviewed programs. 

With the new PowerPoint 97, Microsoft 
is making PowerPoint easier to learn and 
use while meeting the needs of even more 
types of users. The Office Assistant is an 
animated program guru that lets you know 
if you Ve perform ing a task Inefficiently and 
suggests a different method. Experienced 
users can turn off the Office Assistant. 

PowerPoint 97’s new and improved 
organizational tools include an Expand 
Slide feature that flows bulleted text onto 
the next slide when one slide becomes too 
crowded. Aiso^ slide miniatures can now 
be displayed in the outline view. The draw¬ 
ing tools are beefed up substantially. Auto- 
Shapes include five new forms, and the 
program connects two AutoShapes with a 
line. Move one shape, and the line auto¬ 
matically stretches and remains connect¬ 
ed to the other. 

In addition, the Meeting Minder has 
been enhanced to send action items to 
the Microsoft Office scheduling program. 
Finally, the Internet functionality, which 
now requires add-in programs, is inte¬ 
grated directly into PowerPoint 97. 

Good Tools, Every One 

Our tests show that an intermediate-level 
computer user can create stunning pre¬ 
sentations quickly and easily with any of 
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TECH FOCUS 


TEMPLATES 


Anatomy of a Templa te 

Creating your first presentation is a daunting task: There are so many choices, and you're 
not sure howto proceed. Today's presentation-graphics programs offer considerable assis¬ 
tance, in the form of design templates and content outlines, that help you create good-look¬ 
ing and effective slide shows. 

For the design-challenged user, ready-made templates designed by graphic artists pro¬ 
vide a fast jump-start Prior NSTL evaluations of this type of softwaie have shown that testers 
prefer programs that ease or eliminate design decisions. Step-by-step dialog boxes and au¬ 
tomation tools, along with eomplete, on^^line help, assist the user in making such decisions. 
Whether they' re using Corel's PerfectExpert, Freelanee Graphics' SmartMasters, Harvard 
Graphics' Quick Presentations, or PowerPoint's 
AutoContent Wizard, self-prompting tools give 
casual business users a mueh-needed hand in 
making design decisions. 
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Template files generally have two tiers, or ^ 
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Corel's content outiiner guides you 
through a presentation. 


layers: a background or bottom layer, and a ^ 
slide-layout layer. Both layers have m effect — 
on the text and graphics that appear on the ^ 
slide (i .e., topmost) I ayer. Th e backg rou n d I ay- 
er can contain a graduated or colored fill, a 
company logo, or other graphics, but its main 
function is simply to repeat whatever is placed 
on it on every slide in the presentation.The 
slide-layout layer determines where to posi¬ 
tion blocks of text and graphical placeholders on the slide, as well as what text font, size, 
and style attributes to use. 

For the “idea" side of the presentation-adding the content to the design-help was pre¬ 
viously limited to providing some organizational tools, such as an outNner. Now most pro¬ 
grams also offer professional help in creating and structuring the contentof a presentation 
for specific purposes, such as a sales pitch, a budget proposal, a benefits explanation, and so 
on. (See the sample slide above.) The programs accomplish this feat by including content 
outlines for these topics and by using the program's text-placeholder function. Freelance 
Graphics and PowerPoint 95 offer the best selection of content outlines, followed by Harvard 
Graphics and Corel Presentations. Adobe Persuasion offers none. 


these five products. Lotus’s Freelance 
Graphics and Microsoft PowerPoint 95 are 
better for novices, while Corel Presenta¬ 
tions and Harvard Graphics offer better 
tools for those with some graphic-design 
experience. 

Corel Presentations, Lotus Freelance 
Graphics, and Microsoft PowerPoint are 
all highly capable programs. These three 
competitors have been leapfrogging one 
another’s feature sets for several years. 
Each boasts superiority over the others in 
certain feature categories, butNSTL rates 
Corel Presentations 7.0 as the features 
champion. 

Harvard Graphics and Adobe Persua¬ 
sion currently lack the Web-publishing fea¬ 
tures of the other programs. In the end, 
there’s no thing in any of these packages 
that would make us suggest diat you switch 
from one to another. But if you’re a first- 


time buyer looking for a presentation- 
graph i cs p rogram, CoreI Presentations’ 
power, usability, and price make it the pick 
of the lot. □ 


David Seachrist has tested ail major categories 
of genera I business softu/are at NS7T. for 10 
years, concentrating on desktop puhlishing 
and graphics. You can reach him by sending e- 
mail to dseachrrst@prodtgy.com. 

Evaluations in this report represent the judgment 
ofBYTlj. ediUfts. l:>ased rw part m extensive tests 
conducted by M.yTL, inc., as documented in a re¬ 
cent issue of its monthly Software Digest. To pur¬ 
chase a copy of that report, with NKFUs oivn eval¬ 
uations and data, contact NSTLat 625 Ridge Pike, 
Conshohmken, PA l942Bi 94J-9600; fax 
(610} 94 J-9950; on the Internet, editors@nstt 
.com. Fora subscription, call (800) 2.S7-9402. 
BYTE magazine and N5JL are lujth operatinguniis 
of The McGraw-Hill Companies, Inc, 
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Taiwan’s IT exports in 1996 
shall reach US$ 25 billion, 
making it the third largest IT 
producer in the world. 

Whether it’s monitors, 
notebooks, mainboards, 
scanners, keyboards, mouse 
devices, CD-ROM drivers or 
multimedia kits, there’s hardly 
a sector where Taiwan is not a 
potent force. The future of 3Cs 
is closely intertwined with that 
of Taiwan. 

COMPUTEX TAIPEI is your 
link to the world's most 
comprehensive IT sourcing 
center, COMPUTEX TAIPEI 
is also the entire world of 
Information Technology in 
microcosm, coming from Asia’s 
technical leaden 

To be on-line with the future, 
plugin COMPUTEXTAIPEIl. 


COMPUTEX 

TAIPEI 

THE I7TH TAIPEI INT’L 
COMPUTER SHOW 
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COMPUTER DISCOUNT WAREHOUS 



WHY 

PAY 

RETAIL? 

cawMs 

Forlessr 


'jrj / ggiBi Impact IQ 
y / External ISDN modem 

^ Tff« wnsrf mmy ta mccmss tlv9 fntemer 

■ Designed to connect PC and Madntosh systems to ISDN 
BRI services ■ Delivers 230,400 bps 
tlmoughput for peak performance 

■ Combines IETF CCP and 
Stacker UKS data eoto- 

preasiOQ with 128K bps ’ ' ' ■ m * 

MultiMnk PPP data sesaiom and 
lugh speed aerial mterfaee 

■ Pfl'o analog ports allow fax or phone calls during data 
sessions ■ Indudes Internet Passport, a suite of Internet 
software including web browserR, e-mail, Internet 
Service Pmvider (LSP) software and Internet telephone 


backpack SOOOt 

8GB tape backup 

A Up to 30MB per minute ^ 

(compressed) backup speed 
A 9GB on single TR-4 tape 
A Can be used with multiple 
A Includes backup software for Windows, 

Windows 95 and DOS A Includes free TR-4 cartridge 
A 2-year warranty 


CDW 70965 


backpack pd/cd 6S0MB rewritable 
storage and CD-’BOM drive ..*,,.... 

backpack pd/cd with built-in sound, 


CDW 70962 


CDW 76712 


lniernei ainngt^rity nqtiirea octebs seruires frum an. iTUemet access pmvidcF. 


Logitech MoussMan &6. . , , ... 55.51 

Logitech Cordless MouseMary 06. 51.22 

Logitech Surf Man Internet ponirtriler , 84,58 

Logitech TrackMan Marble. B4.7fl 

Logitech PageScan Color Pm scaorer.. 387.75 
Microtek PageWiz oomped scarner .... 95.17 
Mtcrotek ScanMaker E3 color Halbwt- - - 30».M 
Miorolieh ScenMalwr E6 atcL colcw fJalbed 555.72 

Microleh ScanMaher 35t Plus. 729.65 

Play Snappy video siiH capture. 1»S.97 

Umesc PageOflice Colof scanner. 239.88 

Uman Vleta-S6E acann^ir. 259.95 

Umait VlBla-Sia ecanner. 755.21 

Visioneer PaperPbrt Vjc scanner. 277.21 

Vlaianoaf PapetPoft ii( scantiaf. 259.92 


SMcr 

EtherEZSTIOBThub. . 
ElherEZ STC lOBThub , 
EtberEZ ISTC tOBThUb. , . . 
ElherEZ 10BTISA. .. 
ElherEZ 10BT ISA Snpack . . . 
EltierPowflf 10BT PCI... . 
ErtierPowif IWIOOBTX PCI . 
TigefStack IQST 12-pQft hub, 
TigefStaok U^T 26-poft hub. 


OtficeCofinact 5-porl hub, 1 port... 147.19 

SupBfStack It Hub 12-pQrt 10BT. S09.6B 

SupsfStack II Hub 24-porf lOBT. B4fl.2B 

SupefStack II Hub 12-port 100BT . . , , 1247JJ1 
SupefStack II Hub 4S’port 100BT .... 4809.62 
SupeiStflck II Switch 10M 12-port Enet196S.7D 
SuperSlack II Switch 1CKK) 24-port Eriet249fl.G0 

SupEiSlack II HubTR 12iMh. 1179.92 

SuperStack II Switch 2000 TR 12-poh . 5349.47 
M 3Com LAN PC Cani7 Call CDW tadi^^ 

Mm 

LANIasUC V7.0 

Slartef kll S.S* 4 CD . 349.29 

Abd-em kit 3.5" + CD . - . 12B.B3 

1-Lisef comp upg CD.... 56.56 

10-uaer compupg CD 238.58 

ModamSharfi 1/7.0 

1 sharad port, urHmitert usera. 87.91 

4 aitarad ports, unilrniied liseie. 289.24 

32 shaf Ed ports, unlimrilsdiusef B 1659.25 


IrtlranelWare Upgrades 

5 .usor CO... 329.63 

IQ-usor CD. 579-32 

2 S*usef CD. 979.32 

sa-Ufiflf CD. 1245.68 

100 -usof CD. 1859.03 

25 D-user CD. 3349.96 

tnrtrarwtWare 

S^ussrCD.. . 659 .W 

lO-ussrCD... .. 1389.96 

2 S-Ljser CD . .... 2259.36 

50 -LiS 9 r CD. 3284.31 

CinjupWtJS V 5.0 

S-user CD... .. 457.05 

lO-usar CD. 969 62 

25 -UBsr CD . 2339.69 

SO-user CD . .. 4555 35 

100 -Liser CD e 9164 i 5 

ManageWI.se V 2.1 

S-user CO . . 539.40 

10 user CD ... 889 88 

25 -user CD .. 1349 81 

LAK Workplace V 5 Xi 

Sifigle-uaef CD . 169.52 

10 -user CD. 1345.99 

100 -user CO .. .. 4677.46 

mmr - 

JMcrepsOfi 

SackOHipa Server V 2 j 0 

Vefsiori upg CD. 669^5 

Comp upg CD . . 1389.10 

Full version CD . . .. 1949.14 

S-cIfenl ScertsB. . .. 1179.39 

20 -client licenao. . ... . 3739.36 

Windows NT Server V 4.0 

Up 0 + S^dlent Itoense CD 377.15 

Llpg * 10 -^Sasnt license CD. 499.73 

Comp upg S-client license CD ..... 37 B.B 2 

Comp upg -I- lO-dient lioerae CD. 50 B _26 

Senwr + SHcltenI license CD - - - - . 74 B Ja 

Server + lO-cHent [icereeCD. 1029.78 

Singte-eiieni Bcenee upg. 17.19 

Smgle-clbanl license-. .. 34*32 

Microsofi: Windows NT Workatatinn V 4 .p 

Weision urpg CD-. 129.53 

Single-client opg. 239.49 

Fill vgiSiori CD... 279.20 

Mtcroeolt SOL Server Ve .5 

Server t E-olteni ticerieo CD... 1239.19 

Server + ID-rdienE Itoertse CD. . 1788.06 

Server + 25 -client llcertfio CD. 3534.84 

5 -c 1 lsnrt lloafwe. 669.16 

2 DH:iiienl license. 2 C 109 i 23 

Mtcrosoft Syeterne Mgimt Server Vi .2 

SMS Server CD., .. 817.59 

5 -cfianl license .. 239.46 

Mlcrosdft Server IrtLll 

SNASfttvarCD. ^ . 369.69 

Sdrrgls-dienl llcarrse. . .. 57.06 

2 a-cllenE licenea pack. 659.40 

Mlcrasrsh Exchange V 4.0 

5 -cllenl Ikcanee. 319.91 

20 -ellent Iteensfl.... 1034.04 

Microsoft Exchange Server V 4.0 

Server + S’Cllenl Hcense CD. 889.76 

Server + 10 -dlenE license CD.. 1218.76 

Server + 25 -dlent liconse CD. 1928-12 


Jtjmbo 350 350MB TBU internal 
TtOOOE aOOMB TBU exiemal , . 


Mag Innoviswn DX159S FnP IS" JBmrrr 349.28 
Mag InnoviBioii DX179S PnF 17" .Bfiirjm 829.55 
Mag Innovisiori DX15T 15^ .Z&mm. .... 33449 
Mag Innovieior DXi795e iT* .2Bmm... 529,00 

Magravoic CMSOW 14‘ .20mirr. 246.94 

MegnavDx CM2015 15' .2Bmfn. 299.97 

Mogravprc CM121S15' .2Bmnrr.. 316.BO 

MagnevOJt 1070 17" .2flmm. 574.43 

Magnavox 2QCM54 20" .31 mm. 849.00 

NEC XV15* 15" ,29mm. 42981 

NEC XV17+ ir ,29mm. 759.95 

NEC XE21 21' .29mm. 1705.99 

Sony Muttiscan t5sx 15" FnP .25miTr .. 369.34 
Sorry Maltlat: 3 n 15Sfll 15' PnP .25rrrm.. 429.44 

Sorry Multiecar SOOSl 17" .25mm. 747.36 

Sony Mi^tlsoar t7$ell 17" PnP .ZSmm . 929.79 
Sony Muiltisoan 20sfll 20' PnP .30mm. 1559.94 

ViewSonic ISCSlH 15" .Z7mm. 359.07 

ViawSoniis 17GS 17' ,27mm. 616.79 

ViewSonic <3810 21' ,26mm. 1417.99 

ViewSoriC PSIO 21' .25mm . 1469.44 

ViewSonic P915 2l' .Z5mm. 1639.92 

ViewSonic FTBIO 21’ .30mm. ... 1634.19 


Iomega 

Zip drive lOOMB pat^aliel 

Zip drive 100MB SCSI . 

Ditto Easy 900MB Travan Internal 
Ditto Easy 800MB Tretvan external 
Jar drive tSB internal SCSI-2, , . 
Jaz drive IGB external SCSI-2 .. 
Jar drive 1GB cailrliilge 

Ditto ijfive 2GB inlemai. 

Ditto drive 2QB exlemal . 

Ditto drive 2GB cartridge. 

SON^ 

SDT-5200 DDS-2 DAT internal. 
SDT-5000 DDS-2 DAT internal, ... 
SDT-5000 DDS-2 DAT ejdemal 
SDT-7000 DDS-2 DAT intornal. - - 


ExpandView 4-port . 

OmniViaw PS/2 4-pt3r1. 

OmnJt\flaw fi-port estlal ....... 

Paraebar? 96 PC expaneton pack 
Parashare 95 slarler kll . 


IOAT55 ISA/EISA Vo 2 eertal 1 paraHai 

BDC/U1UB-e9-porl lOBT . 

BOCAHUB-ie. Plus 1B-pt3n lOBT ... 
BOCAHUB-24 Plus 24-porl lOBT . 

CliEi SiJttii 


CtGcaPro CPAZOI personal oKIco ISDN. 239-15 
CiscoProCPATei access router ISDN 479.50 
CiscoPnoCPA766 ar:r:ess router ISDN . . 614.74 
CiscoProEttwfSwttchl2OO2S-port1O0T 3418.60 
Ct$[X]pro BherSviiton 1900EtoSkByetem. 3399.84 

OPIWWI 

NetaJIrgenE TOST PCI oonlraHar. 99.25 

NeteJIigent tO/tOOBT^ PCt controller. , 136-43 
Netalligent ZOOO a-port lOfiT fepeetsr.. 477-16 
Netelligent 2000 16-port 10BT repeater. 5S4.&7 
Nelalll^it 5000 1 [VIOoaiXSpoil CMrich. 10)9.77 
Netoigenr5at210<100BTX 12-port switch 3114.00 


ATt 3D Xpresskwr & PC2TV PCI 2MB . 
ATE Graphics Xpre£$ion ISA 2MB . . .. 
ATt Graphics Pro Tuitra PCi 2MB .... 
ATt Video XpPefisxxi Ptus PCI 2MB . .. 
Diamond StoaNH 3D 2000X14MB PCI. 
Diamond SpaodStar64 2200 2MB ISA. 
Maifcix Miltofinlum PCI 2MB WRAM . . 
Matrox Miltonnlum PCi 4MB WRAM. . . 
Matrox Mystique PCt 2MB WRAM 


DeskDired 10/T0OMbpS PCI. 148.65 

DaskDIrsci 10/IOOMbps PCI e-pack . . , 789.93 
JelDirect print server 10BT Inlemai . . 389,33 

JolDirocl print ceivaf lOBT/BNC inlernal 355.46 
JetDIrecl EXPIus prim server, OiXterruil . 294.64 
JelDired £XPlua3 prini eorvar, external. 459.84 


Intel OverDrive DX4/75 . .. 139.08 

inter OverDrWa DX4/1 DO. 179-34 

tntei OverDrive Pentium 63MHz. 138.86 

Iritel OvarDnve PenbiLim 83MH£. 169,27 

ktiOuBDlAR^9m12013S^^ . 249.48 

\n^ Ov^Drh^ Fvitkjm ipg kx 5/75. 249.45 

IrM OverDrive l^^mtkjm 150MHz ifig . 319.20 

iriftii ovsfOtivB Rifitom leeiv^ 


227.17 

3D9.7S 

299.00 

299.98 

136-24 

269.88 


ElherExpress PRO/10+ PCI oombq_ 134.83 

ElherSxpriase PF1O/10+ PCi combo 5padc. 548.34 

EtherExpraes PRO 1DD PCI. 129.84 

EtherExprasfi. PJRO 1DD PCI 5-padt.... 599,29 
Expnee^ 1 OQBTX 12-pdrt etecrkabla hub 1549.9i2 

Express 100 DTX switching hub. 3105.23 

NetPorlExpress PRO' Enel hnlBmel_ 259.02 

NelPorlExpress PRO Enel external.... 387.14 


Alps Deskiop GlktePoInt .. €6,86 

Alps GlldaPoinr Windows 95 keybdard. .. 96.68 
CalocxtipDmwngSbiBlli&iBiMixesurBpw 196.34 
Csiccnip EDiaMig Sbb 11^2 w^rmssue pen. 219.41 

Epson PholoPC digrtat camera . . 399.00 

Epson AclIonScannIng System II . 376.41 
Epson ESiOOOC cotoc scanner ...... 664,67 

Epson ESI 2000 Pro color scanner . 1136.66 

Hewlett Packard ScanJet 49. 196.41 

Hewlett Packard ScanJet 4p . . .. .. 499.90 

Hewlett Packard ScanJet 4c. 957.90 

Kodak DC20 Digital Sdence Camafa. . 199.00 
Kodak DC2S Olgllal Science Camsfa... 499,00 
Kodak DCSC Olgllal Sdaece Camsfa, . 999.00 


30em Elherlinh INC . .. 

3Com Elheriink III 28.fl Ene( 10BT.. .. 
Hayes EZJack V.24 B3.6 wlfax 

Megahertz Courier 33.6. 

Megahertz 33,6 cellular 

Megahertz 33.6 cellular w/XJACK. 

MotwulB Monleoa 33.6 coDUIhj . 

Simple 35.9 ceflular... 

Sin^}1e 33-6 Communioator w/SlmpteJach 

Xircom 33,6 .. 

Xircom 33.5 Ethernet lOBT .. ___ 

Xnoom 33x6 Ethemol ranNjq ......... 


aCSOOEthsfLInkXLPCl 10BT , . , 109.16 

3C9tM EthofLJnk XL PC3 lOBT 5-pack.. 479.91 

aCSOO Ethernet XL PCI combo.. 129.86 

3C900 Ethernet XL PCI combo 5-pack. 686.64 
5C905 Fasi EtberLInk XL PCI 10/100BT 15&96 
3C905F^Eti£ilrtk)Q-FX^l<yiOOBT5isdt 606.42 
OlfIceCdnnsci a-port hub. 114,46 


If you find a better price, cailQjlJ!! before you I 
Fax: 847 - 465-6800 Sales: S 0 D: 95 g- 423 l 
VM OS ON 1 HE WEB! V.'i'i'lVJlwJIlttSiii 


NETWORKiNC PRODUCTS 


NETWDRHIHG PRODUCTS 


CDW" Computor C9nter8. lnc.1Ct2D E. Lfikd Cook Road 
Sutfalo Grove, IL 6(1089 Byte 19S6A 2/91 









































































































































































MACROMEDIA Director 
Multimedia Studio 2 tsffi 

For Windows 95 and NT 

£v«rytf)0i9 you naecf to biifidil 

I A y craatie /uofessktnAl 

^ muftimedfa ptoioets ftom 

mo ground UP 

jl^ ■ Dinecrtor VS.O-PowerfiLii siul^ioring 
for multimedia and the Internet- 
pggaJLmJm ■ Extreme solution for 

|K1jR(l|(|L]jra J anH multiniftlia 

• ■ MaciwnedLa xReB'“-Higti nesolutiDn 
image editing and oompoeiting 
■ Shockwave™ fbr Dtrecfoi^Featuiea mtegmdoo into the 
most popular browsers, cmss-platfonn playback, hudinks and 
more ■ Sonic Foundry Sound Forge XP-Award-wmoing, 
general purpuae aound. editor 

Upgrade, CD $458.45 

CD $888i75 


i WHY 
SETTLE 
FOR LESS? 

CDW 

SERVICES YOU 
BETTER!- 


Bigpicture Video Kit 

Hlgli 4 iMiHtir color 


Wttii the US Robotksi j t= 

Bigpictun?™ Video Kit you _ -1 || 
can have s true vidoophono ' • I ^ 

in ymu- own home. The Kits 1' 
pawerivil color camera and ^ 

:13,6K bps voictfAddeo ^ 

faxmodem let you see and 

Speak clearly with people on the _ _ _ _ _ 

the other end (other end of oonneertion ^ CDW 79403 
muBt also be camera^oquipped to see 
called party). Just think of the fun you’ll have— ycmll finally 
be able to set* people you^ve only known throvigh e-mai]. 
Capture video dips or snap favnrite photos into ynur PC to 
create an electronic album. Then use the U.S. Robotica 33,6K 
bps modem and the software in this kit to send memorable 
kesges Ui fiieiuisand family. 


bkrpklure 


video kit 


CDW 66963 


CDW 66961 


5i2QfioBa a/iao iBMB i.dbgb . i;l49.Sdi 

5120/t620n.S V1£0 t6MB t.SSOe . . .tSM.QO 

51^1060 at33- 16MB I.OSGB. 1539,I>0 

5133/1630 S/133 1 SMB 1 .S2GB _ 1S2a.DD 

6166/1620 5/166 IBMB 1.62GB . . . .1S79,00 

5166/2500/13 5/1E6 16MB 2.5GB_ 20fl9.D0 

eiayisaocDsensosaMBijfflGBaJJco 3549.00 
6a]a^<X^L3CO6620O^MBZ5GB6XCD 3099.00 
De$iipin WOO Seriae DeaMiM 
5166i08OCOS^eei6MBlj0^8XCO 3339.00 
51 BSIOeoA^ 5166 3^ 1 .DeGS SX CD 3^.O0 

5ao(yio8Qct®5sao3asei,o0Gee?tcD 3099.00 
61602150CDS ^80 32W® 2.15GB 8X CD .3199/00 
ffi0a21SOCDS.SQQa:SMB315G£SXCD 3339.00 
62CUf420(H^ 62CO 32MB 42GB FDCD. 4849-00 
Pnsarlo Dersklops 

4112 5/120 16MiB 1.6GB 6X CO. 1379.73 

4122 5/150 T6MB 2.5GB 6X CD .. 14994» 

4402^33 ie^1jGBS<Ct>llA^15-rftj«j .1558.27 

Presarfo Mlnhlowers 

4704 5/133 16A/IB 1.5GB. 6X CD. 1558.27 

4712V166 24MB2-5eeeXCD. 1B99 00 

6704 ^k'lW 24MB 2.506 8X CD. 10W.19 

6702 5/158 24MB 2300 6X CD_ 1889.15 

4716 5/200 3S}AB 2,50B SX CD , . 19».W 
6708 5/200 32MB 2.50B 6X CD. .2089.9S 


110CS 5/100 eWB 810MB 11-3’ Oual .. 
noerr 6/100 0MB8IOM0 11.3" active 
2flOCDS5ia>6he8iaVBll3r{iM6KCO . 
42QCDG ^00 aMB OtOMB 113* oni CD 
4a0CDr^t00ff« 13SGB113'a*/eSXCD 
43OCCS^aO19VB120B113rilj^iaKCD , 
4aDCDrS12DieH«12GBtUaiw1lS(CD , 


Vedra 62D Serlfis 

SSQMCk 5/120 12MB 1,2GB 0X CP 

520 5/133 16M0 1.2GB . . 

520CD S/133 16M0 1,2G0 8X CD 
52QMCK 5/133 10M6 1.2GB fiX CD 
Veclra 525 Serlipg MinitraniBra 
525CD 5/166 16MB 1.6GB 6X CD 
SSSMCif 5/1S6 16MB 1-SGB 8X CD 
525CD 5/200 lOMB 2 5GB 8X CD 
525MCx 5/200 32MB £.5Ga 8X CD 


6S0CT 5/133 1 SMB 138GB 11Jy active . 39S9.01 
OSOCljr 57150IDU^ 13GB 113'aJin 6X03 .4S5B.73 
tecra Notebooks 

500CS 5/120 16MB 1.26GB 12.1' dual 3419.39 
aQaCDT^angi^l-SGSlzradbe^CD. .4185.^ 
S10CC6 ^3316W 1.33S l^r Clrf lOXCD. 3638.87 
510037^3319®£tG0tar«iye1OXCD ,4999.62 
72QCDr&f13316^61.13QB 1i1' a^6X CO. 5299.11 
TaXDT^ai lawB 2GB 12.1'aie CO. 5699.79 

JUST 

Ascentbs Notebooks 

A41 5/120 16{uBlG5l1.3‘dual6XCO ..2108.44 
/V^ 5/12D1 BMB IGB121' acthe 6X CD . .2670.22 

J20 ^100 aMB54QMB 11,3" . 1174.2* 

J2O&/1OOeMBeOOM0 11,3“ dual . 1257.71 

J30 6/IDO BMB 600MB 10.4'cbjal .. 1599,43 

J30 5/100 BMB aOOMB 10.4' activ# . . .1596.30 
JSO 5/133 8MB aOOMB 10-4' Active . . .1 B99.0D 

JS5 5/133 t6ME 1GB ll.S* eclive- -2239,97 

P30^l00BMBa0QMB11^du^4XCC .1919.94 
P30 5^00 aMBl.2Gfi 113'dual 4X CD .2064.97 
RIO 5/120 IOMB 1GB 11.3'active 6X CD . .3028.70 
Rtos/tao 16MB 2.1C© 11,3r active 6X CD 33M.1B 
PSO!yi336MB0OOMB115:aclive4XCO -2999.74 
P60^130 6MB 1.20811.3r active 4X CO J0236,97 
PSC1S13324MB tGBiZl'aciveeXCD .3689.92 
PS0^3824MB2.lGB12ra!ave6XCD .3999.14 
Advantagel Lifestyle Mini-towera 

9310 5/166 24MB 2.5GB aX CD. 1919,22 

9312 5.'166 24MB 2.5GB aX CD. 19T5.79 

9315 5/168 32MB 2.5GB aX CD_ .1915.79 

9316 5/300 33MB 3GB 8X CD . .2199 W 

Advantage! 9300 Series Mlnihtovnfs 

9304 5/133 24MB 1.6G5 aX CD. 1069.01 

9306 5/186 24MB 2.5GB. ax CD. 1647.54 

9314 5/200 24MB 40B BX CD _ 2009.36 


B10OP 5/100 OME 810MB 11.3'dual IBfBS.OO 
E133T 5/133 16MB 810MB 11.3“ dud . 2699,00 
Mims/fso IGB 11^ aidlw4X CO 2699-00 
M133T^33 16 MB ice 11 active6XCD .4095.00 


Accukjgk StDE-4+ w/per 2 sedal gan»a . 
Accuteqic SlPE^ w/on.CiDa.id BIOS . . 

AdaplecAVATSoe SCSI-2 CD Kit . 

Adaplec 1542CP SCSI Master Kit. 

Adaptec PCI Ultra Wide SCSI Kit . 

Prmnise EIDEMAX |GA 2HD on-bfld BIOS 
Prninis ^3E2300f VLB 4m DThlvO BIDSaS^ 


ALPS 

MD-2!Dia cQiQr primer. 

MD-4oao cokjf piiiiiet/s^nnet . 

bnxher 

HL'720 laser. 

Ht-730 lasaf. 

MFC-tOSOPtus 6Hn-l 

MFC>455a S-irl-l.. 

MFC-6550mc &4n-l 

Canon’' 

0J.3O mcinocttraftie. 

BJG-70 . _ 

EJC-240 .. 

BJG-620. 

BJC-41{». 

BJC’4200 .. 

MutliPABB 800 muitMunclkifr _ 

MulllFABS C250D ootor mLiltl-function 


ThInkRad NotEbodltfi 

3e6ED^00aMBS4GI®ia4'dud4XCD 1879,95 
365X 5/120 8MB 610MB 10.4' active . .2389.14 
3S5X 5/133 aMB l.OeGB 11.3'dual . . .2249.98 
3^XD 5/100 BMB 810MB 10.4' ckd 4X CO. 2009.42 
365XD5/1208IVE810® locative4XCD 2499.CM 
36gXD5/t2Da®1D6GB11i3/clud4XCO ..2299,39 
3aSXD5n30ah®1tBGBlQ4'a^4XCD 2999.60 
335X0 ^33 a® 1300811;? active 6X CD 3479-05 

560 5/1 DO 8MB 8 TOMB 11.3' duel_ 27B8.0B 

560 5/120 6MB 01OME 12.1' active , . .3749,64 
560 ^133 aMB I.DBGB 12.1'active . ..4195.15 
760E 5/120 6MB 810ME 12,1' active 4456.28 
760E 5/120 SMB 1.2GB 12.1' active . . .4604,59 
7e0E 5/133 1 SMB 1 .OfiGB 1^1' active 5D56.50 
70CED 5/13316MB T2GB121'a2ve4X CD ,5349.59 
TffiFp 1^ 2.1GB 12,1" active SH CD. 5799.3B 
7600 5/150 16MB 2.1G0 12.1'active , 5724JT 
760EL 5/100 aMB SlOMB 11.3' dL^ .. .2698.89 
780aD^00B8®810WB12.rwtive4XCD 4815,23 
760EL 5/120 aMB BIOMB 11.3' dt^ .. :2600,17 
760EL 5/t20 8Ma 1 OSGE 12-1' pclh/e .43M.50 
TBOEL 33 16M& 1 OeGB 12.1' acftve 4499.92 
Aptiva Series Deaktepe 

C32 S/133 T6MB 1.2GB 6X CD. 1497,13 

C33 5/133 18MB 1.6GB BX CD. 1699.74 

C65 5/166 t6MB 2GE 6X CO . . 1957.48 

C73 5)200 ISMB 2.5GB BX CD. .2097.53 

S84 5/168 1SMB 2.5GB 6X CD. 1999.80 

S66 &166 16M0 3.2GB 0X CD . . . . .2099,00 

$74 5/200 16MB 2.5GB BX CD. .2149,00 

S7» 5/200 32MB 3.2GB 6X CD .2399-08 

PC300 Series Desktops 

PC330 5/133 16MB 1 2GB 3 bays , 1499.13 

PC340 5/100 aMB a50MB 4 bays. .999X5 

PC340 5/100 16ME 1.2GB 4 bays __ 1215-04 

PC340 5/133 16MB bays ... .1349.05 

PC350 5/100 t6MB 1.2G0 5 beyS. 1319,81 

PC3SD 5/133 16MG 1.2GB 5 bays ... 15S6.4T 

P03S0 5/133 tfiMB I.SGB 5 bays. 1619.08 

PC360 S/133 leWB 1.606 S bays 6X CD1 799-92 
PC350 5/166 1^B 1.6GB 5 bays. 1819.69 


ACCUHA 336 V.34 Intern^ w/fax . 139,13 

ACCUHA 336 V.34 ejctemal w/faK. .149 29 

ACCURA 336 DSVD bntefnar. 1BB.17 

ACCURA 33S D5VD extemat . 184,81 

ACCURA 336 V.34 voice irHBmal . 159,77 

OPTIMA 336 Bustnees Modem- extemat /239.36 


BitSURFR ISDN adapter Inlemel .... 
BitSUHFH ISON adapter external 
BilSURFR Pro ISDN tenntnal adapter 
MedemSURm V.34 28.8 irilemal ... 
McHlemSURFR V.34 28.8 external . .. 
OnlIrkeSURFR V.34 26.8 Internal . 
OnlineSURFR V.34 28,8 exteniBl . 
VpioeSURFR V.34 26.8 Ifilemel. 


DFXSOOO+ 

FX870 . 

10670 . 

LQ2Q70 . 

LQ2170 _ - 

LX3D0... . 

Stylus 1500 , . -. - 
Ctylufi CokM ZOO .. 
Stylus Cbtor 500 
StwuB Pw> enter .. 
Styiue Pie XL color 


LC 5100 5/100 0MQ 63CIMB 
LC 5100 5/100 IBMBI .ZGB 
IjC5133 5/133 SMB 830MB 
LC 5133 5/133 16MB 1.2GB 
LC 5166 5/166 1&MB1.2QB 
MS 5160 5/106 16MB 1.2GG 
MS 5166 5/106 16MB 2.1GB 
MS 5133 S/133 16MB 1.2GB 
MS 5133 5/m 16MB 2.100 


MS-T 5100 5/160 16MB 1.2GB . ,. ... 

MS-T 5100 5/166 IBMB Z1GB. 

MS-T5133 5/133 16MB 1,2GB. 

MS-T 5133 5/133 16MB 2.1GB . 

OXMMa 

Arniatia Notebeeks 
1120 5/100 SMB 810MB 10.4" duel ,. . 
1120T 6/166 aMB 816MB 10.4' active .. 
4116 5/166 SMB 810MB HJ3i‘ di^ ... 
411QD 5/100 8MB S10MB 11.8' dusl .. 
4120 5/120 16MB LOaGB 11.3" dual , ,. 
4120r 5/120 16MB 1.08GB 11.8' active 
413015/133 16MB 1.60GS 11.8' active 
LTE SODD SeHea titeletKiekfi 
5200 5/120 SMB 1 SSGB 10,4' active . 
5£50 5/120 1 6M6 810MB 10.4' active , 
^0 5/120 ISMB L35GB 11.3“ active 
5300 5/133 1SMB 1.35Ga 12.1" activa . 
5380 5/133 16MS 2,ieGB 1Z1" tetive 


.1174,24 
.12115,01 
,1397 35 
1809,96 


: primer. Z99.00 

;ae color primer ..... .399.00 

tra pricier . 399.09 

rirdpf . .769.89 

It tek/oopier/pnmer ... ,475.87 
Ink^ mutll-njiiio^ , . 5*9.09 

Lexmark, 

. 149.74 

.. 249.83 

. .338.49 

. 5909.76 

. ,499.49 

. 189768 

. JW8 J2 

. 125B.19 

. 1479.44 

. . 1479.44 

Of^MiA 

__ .229,28 

. J17.15 

. 445.72 

. 1005,20 

. 3r79.94 


Jetprinler 1020 
Jetfxinler 2650 
Jetprinler 2670 

Optra C. 

Optra E_ 

Optra LX-h . . 

OptraN . 

Optra Ft+ . . . . 
Optra RfH- . . . . 
Opira Rt+ . .. . 


Back-UFS Otiice 
BacX-UPS Rm zao PNP 

T Back-UPS Pro 426 PNP 
Back-UPS Pro 650 PNP 
Smart-UPS 700 .,, . . 

SmSrl-UPS low. 

SmarlJJPS 14W. 

SixigsAfnesl Personat ... 

SurgeArrest Pmfeislonal . 

SurgeArreat Network .. - 


136.42 
.139.42 
,Z2S.Z5 
,287.44 
.359.89 
,498.82 
.819,50 
. .18.29 
.,28,21 
^10 


5100/030 5/106 SMB eSOMB . ,1119,00 

5160/1260 5/160 BMB 1,2GB .... _ 1119.00 

51 OCl/1200 5/160 1 BMB I.ZGB . 1 ZZft.CKl 

5126/1200 6/126 SMB 1.2GB - 1139-00 

5120/1200 5/120 1SMB 1.2G0 .. 1238-00 

5133/1266 5/133 18MB 1.2GB . 1589,00 

5133/2506 5/133 15MB 2.5GB . 1549.00 

5166/1200 E/166 16M0 1.2GB . IBSS.OO 

S166ffl500 6/166 t6MB 2.5GB . . . - . .1799,00 

526C/2560 0/266 32MB 2 6GB . 2209,00 

6186/12DQ/(X] 8/186 16MB 1.2GB ax CO JZa99.00 
62DC/2506/CD &SQ0 1 aiB 25GB BX CO ^599.00 


ML164TLjrt» 
ML32a Turbo 
MLSaiTuitx? 
ML395 ... 

ML52D _ 

ML521 . 

ML590 
ML5S1 .... 


FREE 
tntsracthfe 
llraming CD 
& bnnJk from 
Macrom^ri^ 
PresSf a 
$49.^ vafnn/ 


PRODUCTS. IF YOU DON'T SEC IT, CALU 


CDW^ CARRIES OVER 20, 


Call for a 

If -iT? 

catalog! 


COW UompuTEf Cf nieri 


Circle 134 on Inquiry Card 


C&vlaf 12GB eOE. 

. . . .217.15 

Caviar 1.6GB IDE. 

. JtJ8.47 

Caviar£.lGBODE-2 , . 

. . 290.38 

Caviar 2 SGB EIDS-2 

jjie.io 

Caviar 3, IGE EIDE . 

. . 349.03 

1 coNTnnLLEns | 


COMPUTER DISCOUNT WAREHOUSE 






















































































































































Let Microway build your next Graphics Workstation, 
Personal Supercomputer or Server using... 


Cray Performance 
^ at a PC Price! 


500 MH 


•1 


Since 1982 Microvvay has provided the PC world 
with the fastest numeric devices and software available. 
No product in the last 15 years has excited us more than 
the 500 MH:: Alpha Screamer. With its ability to execute 
2 billion operations per second, the Screamer is the best 
choice for your next workstation or server! In addition to NT, 
the Screamer runs Digital UNIX, OpenVMS and Linux* 


This means you can run many nf ytjiir VAX and MOTIF applications on 
the same hardware that rtins Microsoft Excel or Word, Oracle, Adobe 
Photoshop; plus engineering and graphics applications such as Pro/ 
Engineer, Microstatkm, AutoCAD, Softimage and Lightwave. 

Plus, DigitaFs FX132 makes it possible to run 32-bit WIN95 
and NT applications on the Alpha, Over the last 15 
years we have designed systems for thousands of 
satisfied customers including many prestigious insti- 
tutions. Our technicians are expert at configuring the four 
Alpha operating systems we support. 


System Performance 

Microway understands the importance of 
balancing fast CPUs with equally fast 
caches, memory and peripherals. Microway’s 
exclusive 2MB SRAM 
cache, fed by a 288-bit ' ^ j 

wide memory system, / 

boosts performance by 
up to 30%. Its 64'hit 
PCI bus is driven by a 
state-of-the-art Digital 

chip set that feeds 32- I __ 

and 64-bic PCI sockets. 

To take advantage of these resources, 
Microway installs the best graphics and bard 
disk controllers available, including control¬ 
lers appropriate for 2 and 3D Graphics 
Workstations and RAID powered Servers, 


Micro 
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Numeric Performance 

Microway produces one of the finest nu¬ 
meric optimized compilers - NDP Fortran, Since 
1986, hundreds of applications have been ported to the 
X86 with it, including industry standards like MATLAB and 
ASPEN* Our latest RISC scheduler has a number of features 
that take advantage of the Alpha’s quad-issue capability. Run¬ 
ning on a 500 MHz 21164 chat bursts at I gigaflop, a dot 
product kernel we use for compiler testing runs at a mind- 
boggling 940 megaflops!!! 

Ftir a complete description of the 
optimization facilities provided by 
NDP Fortran or C, our Screamer Sys¬ 
tems and motherboard pricing call 
508-746-7341 or visit our WEB Site 
at; http:// www. m ic rowa y. c om. 
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NT Security 


Seven practical 
recommendations for 
securing Internet-connected 
Windows NT systems. 


I n my August 1995 column, I 
mentioned that Satan, the 
Internet security scanner, had 
I probed a Windows NT serv¬ 
er on The BYTE Site and found no vul¬ 
nerabilities. But as I pointed out then, 
no scanner can find holes that it doesn't 
know how to look for. Satan tests for 
well-known weaknesses in Unix installa¬ 
tions, but it was clueless when it came to 
finding security holes in my Internet-con¬ 
nected NT system. 

In this case, Td purposely left a Net¬ 
BIOS share wide open. Anyone who was 
running Windows 95 and knew a little 
about Windows networking over TCP/IP 
could have typed NET USE Q: WSERVER- 
NAMEVSHARENAKE and gained full ac¬ 
cess—across the Internet’—^to the serv¬ 
er’s boot partition. 

Does that make NT less secure than 
Unix? Today the answer is yes, but not 
because NT is inherently less securable 
than Unix. Administrators of Unix sys¬ 
tems have learned over decades how to 
configure Unix to survive in the hostile 
environment of the open Internet. As NT 
increasingly finds itself operating in that 
same hostile environment, its administra¬ 
tors have to master the same techniques. 
Here, then, are some ways to make an NT 
site less vulnerable. 

i.Use NTFS, Not FAT 

NT File System (NTFS) volumes can apply 
access-control lists (ACLs) to files and 
directoriesj these controls work in con¬ 
junction with permissions on shared 
directories. A file allocation table (FAT) 
volume supports only the latter, share- 
level form of security. For safety’s sake, 
it’s always the best thing to layer multi¬ 
ple defenses whenever they’re available, 
so you should always use NTFS on Inter¬ 


net-connected Windows NT machines. 

If NTFS ACLs give a network user full 
access to a partition but share-level per¬ 
missions grant only read access, then the 
effective access is read only. Windows NT 
takes the intersecti on of NTFS ACLs and 
share permissions. 


ate for a LAN workgroup, but it’s disas¬ 
trous for an Internet server. 

What if yon*re already running FAT? 
On x86 (but not RISC) NT systems, you 
can upgrade a boot volume to NTFS^— 
in place—using the CONVERT utiliry. 
It’s scary, but when I tested CONVERT 


Audit Policy 


Computei: BYTE 
O Do Not Audit 

^udit These Events:- 


jsogcin and Logoff 

Success 

lEt 

F^ure 

File and ObiecI Acce^ 

□ 


Use of U^r RighU 

□ 


User and Group Managentenl 

m 

1^ 

^eerwitv Policy Changes 


1^ 

B.<ettart, Shutdown, and System 



PriK:ess Tracking 

□ 



OK 


Cancel 




By default, NT audits nothing. Be sure to audit all failed 
operations, as well as low-frequency successes. 


Should you even allow shares to exist 
on a public machine? Ideally not, but in 
practice you need some way to move files 
to and from your server. NTFS-level secu¬ 
rity can help make that practice less dan¬ 
gerous. If you create new shares, though, 
be sure to alter the default permissions 
assigned by NT, If you forget, group “Ev¬ 
eryone” will have full control of all thaf s 
visible through the share. 

This behavior is one of the reasons why 
NT gets a bad rap in the security com¬ 
munity. It tends to default to a friendly 
configuration rather than to a paranoid 
one. That philosophy may be appropri¬ 


on a development server to verify that it 
works, all went well. 

2. Rename the 
Administrative Account 

To foil brute-force password-guessing 
attacks, you should use NT’s User Man¬ 
ager to set an account-lockout policy. For 
example, the policy might specify that NT 
will lock out an account after live failed 
log-on attempts. Unfortunately, the most 
dangerous account“the administra¬ 
tor’s’—is exempt from this pohey. Even 
if you transfer administrative rights to 
your own account and use only that ac- 
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NT Security 


count for NT administration, the built-in 
administrative account remains available 
(because it can't be deleted or disabled) 
and vulnerable to brute-force password 
attacks (because it can't be locked out). 

Many NT experts recommend that you 
rename the administrative account some¬ 
thing obscure (e.g., 739Az0qPPaGzwer79) 
rather than the default name Adminis- 
rraron That wayj a password-guesser must 
first guess the account’s name. 

The renaming function is not available 
from User Manager’s User Properties dia¬ 
log box, an omission that confused not 
only me but also a Microsoft product man¬ 


ager I interviewed. To rename the admin¬ 
istrative account, select the User->Re¬ 
name menu choice in User Manager. 

While you're at it, disable the Guest ac¬ 
count and remove or restrict all other user 
accounts. A machine dedicated to provid¬ 
ing public Internet services does not need, 
and should not have, user accounts other 
than thovse required for its administration. 

Finally, if you’re running NT 4.0, you 
can use a utility provided in the Resource 
Kit to activate lockout for the built-in ad¬ 
ministrator's account. It’s effective only 
for over-the-network log-ons; if it’s trig¬ 
gered by an attack, you can still log on lo¬ 
cally to reset the lockout. 

3. Turn On Auditing 

How do you know if you’ve been attacked 
or broken into? NT’s event-auditing sys¬ 
tem can help, butoniy if it's enabled—and 
by default it is not. In User Manager, the 
Policies-> Audit menu choice leads to a 
screen that controls audirabJe events. 

The trick here is to collect enough infor¬ 
mation, but not too much. You can audit 


both the success and failure of variou s op¬ 
erations. Failures occur less often than suc¬ 
cesses, and they’re usually more interest¬ 
ing from a security perspective, so 1 always 
capture all these events (see the screen on 
page 117). 1 also capture successes for infre¬ 
quent operations—such as Security Poli¬ 
cy Changes and Restart—that might re¬ 
flect unauthorized activity. 

NT permits you to track other success¬ 
ful operations—File Access, Use of User 
Rights, and Process Tracking—^but you’ll 
need massive storage to capture this data, 
and incredible diligence to analyze it. 

However you decide to audit your sys¬ 


tem, it’s crucial to review the event logs 
to Linderstand what records NT writes un¬ 
der normal conditions. That baseline will 
help you spot changes that spell trouble. 

Experts also recommend that you guard 
the audit logs, because hackers typically 
try to cover their tracks after a break-in. 
You could schedule a periodic backup of 
the log files, but if the backups remain 
on-line, then they, too, are vulnerable. A 
better solution would be to echo the au¬ 
dited events to a printer, or even e-mail 
them to yourself, to create an irrevocable 
audit trail. How? NT Perl comes with a 
(slightly buggy) module that you can use 
to read the event log. (See http ://\vww.byte 
.com/art/download/evt.pi for a sample 
program that lists recent event-log entries.) 

4. Disable NetBIOS- 
over-TCP/IP 

An Internet-connected NT box will, by de¬ 
fault, support Windows networking over 
two transport protocols: NetBEUI and TCP/ 
IP. What’s Windows networking? All the 
operations that require syntax of the form 


WNAME. These operations include direc¬ 
tory and printer sharing, NetDDE, and re¬ 
mote administration. Connecting to a 
drive or editing a registry across the Inter¬ 
net requires only a mapping, in the local 
LMHOSTS file, between the remote ma¬ 
chine’s NetBIOS name and its IP address. 
For instance, you can use Win 95 versions 
of Event Viewer and User Manager (these 
come with the NT Resource Kit) to man¬ 
age NT servers across the Internet. This 
setup is very convenient for administra¬ 
tors—and also for hackers. 

The good news is that NT enables pre¬ 
cise control over your use of NetBIOS- 
over-TCP/lP (NET). You can go to the Bind¬ 
ings dialog box in the Networks control 
panel and disable any or all of the follow¬ 
ing bindings between NetBIOS-based ser¬ 
vices and TCP/IP (see the screen at left). 

On several machines. I've disabled all 
three. On one machine, though. I’ve al¬ 
lowed the Workstation->TCP/1P bind¬ 
ing to remain, because its job requires it 
to connect locally to a Linux server that 
shares directories using Samba. 

Because NT networking services run 
promiscuously over multiple transports, 
my machines can still talk to each other 
using Server, Workstation, and other ser¬ 
vices. But these conversations occur only 
on the NetBEUI channel, which does not 
go across the Internet. 

The bad news? Hackers can't try to te- 
more-mount drives or remote-edit regis¬ 
tries—but neither can I. 

5. Block Nonessential 
Inbound TCP/IP Ports 

Suppose an attacker did break in somehow 
and gain administrative controL He or she 
might then find a way to reenable the NBT 
bindings you’d so carefully disabled. So, 
it’s a good idea to enlist your router as an¬ 
other line of defense. 

Tm assuming here that your NT server 
is highly exposed—outside your firewall 
if you have one—and that its mission is 
to offer public services, such as Web and 
PTP, If that’s the case, only two inbound 
paths need to exist from the router to the 
server: HTTP on port SO, and FTP on port 
21, The router can, and probably should, 
block all other inbound traffic. 

You may or may not have the access 
and/or the authority to adjust your rout¬ 
er's packet-filtering rules. If you can do 
so, you might be tempted to create a back 
door for yourself You could, for example, 
reject all non-Web and non-FTP inbound 
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Disconnecting NetBIOS, Server, and Workstation from the TCP/IP 
stack guards against many NBT-based over-the-Internet attacks. 
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traffic, except NBT traffic on ports 137, 
138, and 139 coming from the fP address 
that yon use for remote administration^ 
In theory, only you could then remote¬ 
ly operate the server. In practice, a hacker 
who discovered the connection between 
you and that IP address could also try to 
exploit the inbound path. 

How might someone learn the IP ad¬ 
dress of your home system and exploit it? 
An acquaintance outlined his MO as fol¬ 
lows: 1) research the target server's admin¬ 
istrator, 2) create a phony Web page tai¬ 
lored to the administrator's interests, 3) 
send an e-mail invitation to visit that page, 
4) capture the IP address of the home sys¬ 
tem, and 5) infiltrate that system using 
JavaScript or ActiveX, 

A back door that depends on the ano¬ 
nymity of an IP address is frighteningly 
vulnerable to a patient, systematic attack. 
That's why security experts recommend 
that you disallow all nonessemial inbound 
paths. Bob Lord, Netscape's chief secu¬ 
rity consultant, wryly laments this evil 
necessity: “Rather than telnet in at 3 a,m, 
from my den while sipping a hot cup of 
coffee, I have to drive to work and sit in 
the cold room.,. but Tm not bitten” 

6 . Revoke the "Access from 
Network” Privilege 

There's another line of defense available 
in NT. By default, NT grants to group Ev¬ 
eryone the right to Access from Network. 
You can revoke this right—thus blocking 
all Windows networking services—'yet still 
support Web service. An NTI^ Web server, 
for example, runs either bs SYSTEM or as 
a local user; in either case, there's no no¬ 
tion of a remote user in the NT sense. 

The FTP server that comes with NT will 
fail in this situation, because it requires 
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Web-security scanner $495 
Firewall scanner $1495 
Intranet scanner $1495 
Internet Security Systems 
http ://w wwjss.net/ 

A powerful Internet security scanner that 
does much of what Satan does, plus it 
probes for NT-specific vulnerabilities. 

users to perform network-style log-ons. 
But other FTP servers, including the one 
in Microsoft's Internet Information Serv¬ 
er (IIS), perform local log-ons and so are 
unaffected by revocation of the Access 
from Network right. 

Unfortunately, unlike the NBT method, 
this technique cannot select which proto¬ 
cols to allow or deny. So, if you run Web 
and FTP service with Access from Network 
revoked, you'll block file-sharing not only 
across the Internet hut also locally over 
NetBEUI. Here’s a compromise solution: 
Grant only your personal administrative 
account the Access from Network right. 

7. Don’t Blithely Divulge 
Information 

“On the Internet, nobody knows you're 
running Windows NT,” say NT partisans. 
Unfortunately, the curious can easily find 
out. For example, the built-in FTP service 
announces connections thusly: 

ftp> open ftp.myhost.conn 
Connected to ftp.myhost.com 
220 ftp Windows NT FTP Server 
(Version 3.51), 

Legitimate users have absolutely no 
need for such information. Hackers, how¬ 
ever, gladly use it to disqualify fruitless 
modes of attack and zero in on effective, 
OS-specific ones. The IIS FTP service has 
an equally distinctive signature: 

Connected to ftp.myhost.com. 

220 ftp Microsoft FTP Service 
(Version 2.0). 

In either case, it's a snap to find out 
that you've connected to an NT box and 
to discover which version of NT it's run¬ 
ning. Contrast this with my Unix hosts, 
which announce the following: 



Connected to ftp.myhost.com. 

220 ftp FTP server Version 
WU-2.4C2) 

It's not obvious whether you've con¬ 
nected to my Linux server or to my BSD/ 
OS server. Even this approach isn't perfect, 
because there are attacks specific to the 
wu FTP server. The point: Don't give away 
any information that you don't have to 
give away. Although you can customize a 
greeting message in NTs built-in FTP serv¬ 
er and the IIS FTP service, Lm not aware of 
a straightforward way to suppress or al¬ 
ter the connection banner. If you've fig¬ 
ured that out, please let me know 

Give NT Paranoia 

Most of the defenses I've outlined here are 
simple, but they all require some effort. 
Out of the box, NT configures itself for a 
trusting environment. When you locate an 
NT server on the Internet, the governing 
principle must be paranoia, not trust. 

It's not hard to do the kinds of things 
I've outlined here. What is hard is to dis¬ 
cover tliese methods in the first place and 
then apply them rigorously. But isn't that 
just what computers do well? 

I'd like to make a simple choice—trust 
or paranoia—when installing or config¬ 
uring NT. If I choose paranoia, the NT in¬ 
staller should omit all unnecessary net¬ 
work services, protocols, and bindings; 
revoke all network-based rights and per¬ 
missions; and audit itself aggressively. On 
an upgrade, features nor consistent with 
the paranoid mode should be removed so 
that attackers cannot reenable them. The 
burden should be on me to selectively in¬ 
stall and enable essential capabilities. 

A basic tenet of computer security states 
that whatever is not explicitly allowed 
should be denied. NT gets this principle 
mostly backward today, but it shouldn't be 
hard to implement a “paranoid toggle.” 
Such an option would make public deploy¬ 
ment of NT a whole lot less risky. How 
about it, Microsoft? 0 

Editor’s Note: Thanks to the security con¬ 
sultants who helped with this article: Steve 
Turcich (independent) and Andy Baron 
(Midwest Commerce Systems, Inc., http:// 
www.omna.com/J. See also http://www 
. so m 3r5oft.com/. 


Jon Udell is BYTE^s executive editor for new 
media. You can reach him by sending e-mail to 

jon_u#dev5.byte.com. 
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share the Wealth 


Spreading CPU power around with applications servers makes 
more sense than ever. By Robert L. Hummel 



n arge corporations are downsizing from mainframes 
while demanding the same or better level of perfor¬ 
mance, Workgroups are upsizing while demanding 
an increasing level of service* Making these changes 
possible in many enterprises are applications servers, which 
promise improved performance, cost control, reduced drain 
on the network, and easier expansion and manageability. IS 
departments are embracing dedicated applications servers as 
never before. This comput¬ 
ing model is a far cry from the 
host-based systems that were 
pervasive 30 years ago. It^s 
also distinct from the strict 
desktop client model cen^ 
tered around personal com^ 
puters. It is, instead, a net- 
work-centric model based on 
specific, dedicated servers 
and oriented toward global 
deployment of applications. 

Applications servers are 
often the glue that holds a 
distributed environment 
together. But choosing the 
correct server for your par¬ 
ticular needs demands equal 
parts analysis and vision. Bet¬ 
ter performance is always a 
goal when reengineering a 
network. But other factors 
figure high on any applica¬ 
tions server checklist: reduc¬ 
ing implementation cost, 
ease of development, and 
integration into the existing 
network environment. 

No single solution is a 
perfect fit for every compa¬ 
ny, and legacy systems mean 
that few IS managers have the luxury of launching applications 
servers from a clean slate. Choosing the right solution for any 
particular operation still requires you to sift through confusing 
and often contradictory information. In this report, we'll exam¬ 
ine the spectrum of applications server solutions from x86-based 
PCs to high-end RISC systems and from server operating systems 
to applications server suites. 

Wliat, exactly, is an applications server? The detinition often 
depends more on who’s doing the defining tlian on the under¬ 


lying technology. Vendors of mainframe and midrange com¬ 
puters define their systems as applications servers because these 
systems run core business programs such as hilling, inventory 
control, sales analysis, general ledger, and payroll. 

Vendors of increasingly powerful PC servers also define their 
systems as applications servers. After all, these systems now incor¬ 
porate many high-end management and development features 
and can alst> run core business applications. But unlik e their high- 

end cousins, PC system ven¬ 
dors tend to be more egali¬ 
tarian in their definition of 
an applications server: They 
broaden the category to in¬ 
clude, in addition to tradi¬ 
tional business applications, 
productivity tools such as 
Lotus Notes. 

So who’s right? Both can 
be right. And both can be 
wrong. Applications servers 
sit somewhere between the 
data, which resides in a repos- 
itory like a database, and the 
client, which is on the user’s 
desk. In other words, appli¬ 
cations servers are part of a 
client/server architecture. 

Not every activity per¬ 
formed by a server can be 
called an application. And 
not every distributed appli¬ 
cation can be caJled client/ 
server. A file server, for exam¬ 
ple, doesn’t qualify because 
the client isn’t aware the serv¬ 
er’s there. The cUent talks to 
a redirector that sends client 
requests to the file server. 
Client/server operation is 
a logical concept and doesn’t depend on physical topology. In a 
true cliem/server system, significant processing occurs in both 
the client and the server processes—regardless of where those 
processes are executing. Interaction between client and server is 
cooperative. Typically, a client sends a request to a server. The 
server, in turn, responds to that request. Both the client and the 
server portions of a distributed application are aware of each 
other and communicate as peers. Uni ike the case with a file serv¬ 
er, neither portion of a distributed application performs useful 
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work without the other. The client and 
the server typically implement a cooper¬ 
ative balance of work that trades off the 
computing power available on each plat¬ 
form against network traffic. 

In a two-tier architecture^ desktop 
clients connect to a server on a LAN. 
Such an architecture enables users to 
access one set of data. There’s a prob¬ 
lem, though; The server is responsible for 
retrieving data and often for applying 
business rules on that data. For example, 


a client requests some data, and the data¬ 
base server is responsible for retrieving 
the data as well as making sure that the 
user is authorized to sec it. Add too many 
clients and the server gets overwhelmed, 
A three-tier applications server mod¬ 
el logically (not necessarily physically) 
separates the user imerfaccj application 
logic, and data management components. 
This model removes the responsibility for 
retrieving and processing data from a sin¬ 
gle server. As the number of clie nts grows. 


you can add second-tier servers to main¬ 
tain response time* You can even split large 
databases across multiple servers to fur¬ 
ther balance third-tier network traffic and 
service requests* 

Fistful of Benefits 

Deploying servers in these ways can 
improve performance and manageability 
at all levels of the enterprise. Here are 
some potential benefits. 

• An applications server can off-load all 
or parts of a mainframe's applications 
to departmental servers, improving per- 
formance without requiring costly 
upgrades to the mainframe. The lighter 
load may also extend the productive life 
of the mainframe and preserve the 
development investment it represents. 

• The improved balance between local and 
remote processing chores can lower the 
required communications bandwidth* 

• Enterprise-wide distributed computing 
and advanced database applications 
become generally available to network 
users. The improved access can increase 
productivity. 

• Users see improved or more consistent 
response time. Local servers can cache 
frequently used data when appropriate. 

• Corporate headquarters can synchro¬ 
nize data architectures at remote sites 
with replication products. 

• Multiprocessor, multitasking servers 
support scalability at a lower incremen¬ 
tal expense* 

• Independence between client and serv¬ 
er components ensures that modifica¬ 
tion of one need not af fect the other. 

• Administration can be centralized at the 
workgroup or enterprise level as appro¬ 
priate for each application. 

Applications servers make a lor of 
sense. They Ve a logical bridge between 
the highly centralized, secure mainframe 
environment and the decentralized LAN 
environment, combining the best of both* 
The remainder of this Special Report 
will give you guidelines for evaluating and 
choosing the operating system and hard¬ 
ware platform that will best suit the needs 
of your applications server* P 

Robert L. Hummel is an eiectrical engineer^ pro¬ 
grammer, and consultant. Yok can reach him ai 

rhuniniel@iiionad,net* 


Apps Servers Today 

Mention applications servers and it's likely the application that springs to mind will be data¬ 
base access* But the office does not function by databases alone. More often than not, 

1 com muni cat ion across the room or across the world depends on a suite of productivity 
servers. 

■ Electronic mail. Although not always a critical line-of-business applicationi e-mail is 
currently the most widely used network application. Messaging, a superset of e-mail, enables 
users to participate in collaborative computing applications such as scheduling, notifying, 
conferencing, and forms routing. Examples include Lotus Notes, Microsoft Exchange, and 
Netscape Mail Server* 

• Internet access* Whether to support controlled access to the Net, establish a cor¬ 
porate presence, or support roving users, a connection server is becoming a mandatory 
part of any network system. The connection server passes on requests from client browsers, 
acting as a proxy to remote servers, possibly caching often-accessed pages to improve per¬ 
formance. And clients outside the enterprise can easily access documents. Examples 
include Netscape Proxy Server, Trusted Information Systems^ Gauntlet Internet Firewall, 
and Microsoft Internet Information Server. 

- Communications. Homogeneous networks are rare. To enable servers to communi¬ 
cate and share resources across a variety of hardware and software platforms, regardless 
of protocol, some sites use aoommuntcations server* Routing is a critical component that 
ties users, servers, networks, and sites into a single, coherent network, 

• Network management. Along with enhanced capability comes increased complex¬ 
ity. Network management systems are designed to collect information about the network 
and its components and display that infon nation where managers can manipulate it. An ide¬ 
al system gives IS personrtef the ability to manage the network from any workstation, remote 
connection, or Internet terminal* 


File Servers and Applications Servers 
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Which OS? 


Seven key criteria can help you choose the best 
OS for your applications server 
By Robert L. Hummel 



I ach OS has something to rec¬ 
ommend its place in your server 
closet. To maintain order, how- 
I ever, you must limrt the total num" 
ber ot OSes you run. Let's look at how to 
choose an OS for your applications servers, 
with particular attention to NetWare, 05^2, 
OS/400, Unix, and Windows NT. 


Applications Availability 

Key questions: Will the OS run the appli¬ 
cations you mn today? How many new appti- 
cations are being developed for it now? How 
much will you pay for the applications you 
want to run? 

Applications availability isn't a numbers 
game. For all you know, those 11,000 appli¬ 
cations that a particular OS supports are ail 
games. Make sure that the applications you 
need are available. Also make sure that the 
applications and their support contracts 
won't be more expensive than the server 
was-a legacy of the days of the mainframe. 

Also look for the OS to support applica¬ 
tions interaction in a standard way. For exam¬ 
ple, NT lets applications pass information 
among each other using OLE. 


SunSoft Solaris 

Solaris runs on systems and the Sun line of RISC-based SPARC platforms. Among 
Unix vendors, only Sun offers a product for multiple platforms. This puts Sun in a unique 
position as the Unix vendor that can march Microsoft's multiplatfomi strategy. 

Applications There are 10,000 native Solaris applications available from ISVs 
covering a range from accounting to Z-mail. Desktop productivity tools such as pre¬ 
sentation software tend to be a bit limitcds but Sun’s Windows Application Binary 
Interface (Wabi) technology lets many Windows productivity applications run on 
SPARC/UItraSPARC. 

Platform Support Sun’s flagship line of SFARC/Ul traSPAKC CPUs is where you’re 
most likely to fmd Solaris running, but you can bring it up on any xS6 (486 or high¬ 
er) CPU. Solaris’s connectivity resources are formidable, ranging from the enter¬ 
prise-capable NfS+ directory service, LDAP, and a host of IP networking services 
(e.g., rrp, DHCP, HTTP, and NFS). If your goal is to connea PCs and Macs to a Solaris 
server, you’re either going to have to install a good TCP/IP client package on each 
client or install third-paxty extensions to Solaris. Connectivity to mainframes is 
another third-party extension. 

Perform a nee Solaris running on SPARC is a high-performance hardware/soft¬ 
ware combination available on everything from laptops to servers with up to 64 
processors. The Solaris kernel is incredibly tunable, letting you create a server that 
is particularly good at a specific task. In fact, you pretty much must tune the kernel 
to get the best performance from Solaris on applications such as Web serving. 
Performance on x86 systems generally lags behind the SPARC systems. 


Platform Support 

Key questions: Does it support your exist¬ 
ing clients? How does it support mobile 
users? Do clients require any special soft¬ 
ware to access the server? 

Interoperability exists on several levels. 
At the lowest level, systems may define and 
use divergent network protocols. NetWare 
networks use IPX, while most Unix net¬ 
works and the Internet use TCP/IP. By default, 
NT uses NetBEUI All these OSes can sup¬ 
port other protocols, but they usually work 
best running their core protocol. 

At a higher level, even if a client supports 
a server's low-level protocol, it still may not 
be able to connect. A classic example is that 
you can run AppleTalk on a NetWare 4.11 
server, but a Mac that tries to log on without 
first loading the NetWare client for Macin¬ 
tosh will receive an error telling it that the setv- 


ManagBinont Whether you’re sitting at the graphics-enabled console of your 
server or at a VT iOO that’s more than 3 000 miles away, you can administer a Solaris 
system. The Solaris product 


comes with its own graphical 
tools for the administration of 
nearly all its services. Many of 
these graphical tools are making 
their way to Hypertext Markup 
Language (HTML), so you’ll 
soon be able to administer 
Solaris from any Web browser. 
However, that doesn’t mean 
that Unix’s command-line 
administration tools have gone 
away. 

Development SunSoft Work¬ 
shop provides visual tools, dri¬ 
vers, and libraries for applica¬ 
tions development. Sun empha- 


Solaris 2.x Architecture 


Solaris 

m 



desktop 

OpenWindows, CDE 


Imaging and graphics 

XI1. DPS. X3U XGL OpenGL 

SPI 

Netvirotk Base 

computing operating system 

0htC+/WebNFS. SunOS. Java VM 

TCP/IP 


At each level of the OS, Solaris isolates 
applications from each other. 


FEBRUARY 1997 BYTE 125 














Special Report 


Which OS? 


er doesn’t have a recognizable log-on 
sequence, NT’s AppleTalk implementation, 
on the other hand, appears as a standard 
Mac server. 

Look for integration with particular t/pes 
of directory services. The idea is for users to 
be able to log on once and to be able to 
access any applications residing on your 
applications servers. For example, Unix sys¬ 
tems tend to rely on the Domain Naming Sys¬ 
tem (DNS) and the Network I reformation Ser¬ 
vice (NIS). NetWare 4.11 uses the NetWare 
Directory Service (NDS). NT4.0 also uses a 
domain system. None of these work well with 
each other, but some, such as NDS, can 
accept many OSes into their structure. 

The Web may make some of these points 
moot by standardizing on communications 
protocols such as HTTP and TCP/IP. For now, 
however, the best solution for cross-platform 
integration is either for a server OS to sup¬ 
port all the protocols you run in your organi¬ 
zation orfor you to standardize on a protocol 
(probably TCP/IP). NT seems to be adept at 
running multiple protocols, including TCP/IP, 
NetBEUI, IPX/SPX, and AppleTalk (not to 
mention a few others), but you can usually 
find extensions to any OS to bring this level 
of functionality to your server. 

Performance 

Key questions: How many users can you 
support with a single system? Does the OS 
support symmetric multiprocessing (SMP)? 
Does it let you balance loads across multiple 
systems? 

You can read all the benchmark results 
you want, but how an OS performs for you 
will depend on how you use it. Performance 
is applicatfons-dependent. Some bench¬ 
marks, such as the Transaction Processing 
Council's TPC-C, indicate system perfor¬ 
mance in a database environment Others, 
such as the BVTEmark, show the perfor¬ 
mance of specific system components. 

Some aspects of OS design indicate 
what kind of performance characteristics you 
can expect Multithreading, for ex am pie, can 
reduce the number of context switches 
your applications have to do, thereby boost¬ 
ing performance. Preemptive multitasking 
will let applications cut each other off, deliv¬ 
ering more egalitarian performance. NT, 
OS/2, OS/400, and SunSoft Solaris are both, 
NetWare is neither. 

Next, look at scalability, specifically 
SM P. All the major OSes-Unix, NT, NetWare 
SMP, OS/2, and OS/4QO-support SMP. The 
question is: How many CPUs can the OS han¬ 
dle? For example, NT's end-user license 


sizes Java de velopment. Source code compatibility enables InteLSPARC cross^plat- 
form development. 

Reliability Solaris’s protected-memory architecture makes k a fairly difficult OS 
to crash completely and the journaled file system means that crash recovery is smooth. 
With add-onsj Solaris will support RAID 0,1, and 5j and two-way clustering. Third- 
party solutions provide data replication and hardware failure detection. 

Secu rity C2 compliance is at the top of Solaris’s security laurels. In additioUj the 
administrator can set disk-storage limits, expire and lock accounts, force password 
changes, and lock user log-on times. Unix as a whole, however, has some serious 
security holes, such as the sendmail daemon. Patches exist to many of the known 
holes, but it’s up to the administrator to apply them. 

Microsoft Windows NT Server 

Regardless of the current makeup of your network infrastructure or your inclination, 
it’s nearly certain that NT Server will be a part of your future plans—it does too 
many things too well for you to ignore it. Expect it to make inroads as a replacement 
for NetWare and as a low-end and midrange applications server. 

Applications A large number of Windows applications are available, with an 
increasing number that leverage the 32-bit or multiprocessing nature of NT. High- 
end business-critical applications (e.g., ClCS) are somewhat underrepresented, but 
Microsoft’s BackOffice suite provides good integration of many server applications, 
including systems management and a database. 

Platform Support NT is available for x86 {486 or higher). Digital Alpha, and 
PowerPC processors. {R4x00 support has been discontinued.) It includes support for 
most common clients except Unix, which requires a third-party add-on. It uses trust¬ 
ed domains for its directory services, which provide only limited scalability and are 
incompatible with such standards as X.500 and LDAP. 


Performance You can get NT running on some of the fastest processors around, 
but there are some caveats to NT’s multiprocessing. For example, NT can support 
up to 32 processors, but you’ll find the license for the shrink-wrapped version of NT 
is limited to four. Beyond that, porting is vendor-dependent. 


Windows NT 4.0 Architectaire 


Ma nagement The collection of Windows-based management tools is also easy 
to use, but they lack some of the integration youTl find in a product such as NetWare 
4.11. For example. Disk Admin¬ 
istrator and User Administrator 
are separate tools. Also, you 
manage Macintosh file services 
not through the Disk Admin¬ 
istrator or Windows NT Ex¬ 
plorer, but through File Man¬ 
ager. Remote system manage¬ 
ment support needs improve¬ 
ment, but it can be accomplished 
with tools such as Symantec’s 
Norton PCAnywhere32. 


D6Vei0pment Consistency is 
the catchphrase when develop¬ 
ing for NT. You can develop 
applications in a single environ¬ 
ment that’s produced and con¬ 
trolled by a single vendor, NT’s 
momentum translates directly 
into an abundance of develop- 


Applicatian^ 


Protected subsystems 

(e.g.. POSIX. OS/2) 



Security monitor, pttreess manager, 
virtual memoiy manager 

1 Hardware 

1 abstraction layer 

im 

Graphics 


Hardware 


NT 4.0 isolates all but some graphics 
applications from the hardware. 
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limits it to four. OS/2 can address up to 64, 
as can some Unix implementations. Remem¬ 
ber, though, that you often need to tune soft¬ 
ware to run on SMP systems. 

Management 

Key questions: Gan you control multiple 
servers from a single point? Can you gain 
remote-administration access to a server? 
Does the server integrate with your existing 
administration system? 

Systems management means different 
things to different people. For many, backup 
is a key part of systems management. Afl 
server OSes have some kind of backup util- 
fty built in. Unfortunately, they're not always 
the most sophisticated packages, and they 
all have different interfaces. If your goal is to 
back up your disparate servers from a cen¬ 
tral console and you've already selected soft¬ 
ware such as Arcada^s Backup Exec, make 
sure it supports the new OSes. 

As you plan for your network's growth, be 
sure that the OSes you choose frt in with your 
management scheme. If the network will nev¬ 
er be large, you may be able to rely on Unix's 
command-line interface. If, however, youVa 
responsibie for a server farm with several 
dozen boxes, you need some way to get an 
at-a-glance summary of the farm's status. 

Software such as Intel's LANdesk Man¬ 
ager and Symantec's Norton Administrator 
for Networks can give you a sense of what's 
going on with your servers. However, they 
don't have great support for OSes such as 
Unix and OS/400, Alternately, standard 
SN MP consoles such as Hewlett-Packard's 
Open View can give you information about 
the flow of i nfo rm at io n aro un d your n etwo rk, 
but they often can't get you component-lev¬ 
el information about particular systems. 

The basic rule with management is to 
make sure that whatever OS you choose 
fits in with your existing management strat¬ 
egy, or that you're willing to modify your strat¬ 
egy to accommodate the new 03. 

Applications Development 

Key questions: Are the development tools 
you use available forthis platform? Does the 
OS vendor extend support to users or only 
to independent software vendors (ISVs}? Are 
the APIs open and well documented? 

Off-the-shelf productivity is an enticing 
concept, but it's one that translates poorly 
into reality. Except at the simplest level of 
operation, every network will require some 
customization. An OS must have standard 
OS services and industry-standard inter¬ 
faces to support development. Virtual pro- 


ment tools, languages, and development systems all geared to producing Windows 
applications. 

Reliability NT's fault tolerance runs from integrated RAID 0,1, and 5 to automatic 
restart after a crash. Clustering is available from companies such as Digital and 
Tandem. Microsoft is working on a clustering API (called Wolfpack), but initially it 
will support only clusters of two systems. 

Security NT implements most of the common security features, including password 
restrictions, account expiration, and audit logs. NT 3.51 has C2 certification for stand¬ 
alone systems, but not for networked systems, and NT 4.0 has no C2 certification. 

Novell NetWare 

Novell is the first to admit that NetWare might look somewhat threadbare as a 
client/server applications-server platform compared to other offerings. Its capacity 
to provide comprehensive transaction processing is thin. Until the addition of sup¬ 
port for SMP for multithreaded applications last year, it offered limited scalability. 
IntranetWare, a new offering from Novell, is essentially an upgraded version of Net¬ 
Ware 4.11, It adds a Java virtual machine, aTCP/IP-lPX gateway, and an integrated 
multiprotocol router for WAN and Internet connections. 

Applications About 6000 applications are available for NetWare, including pop¬ 
ular network-centric and workgroup productivity applications. That said, the nature 
of the NetWare loadable module (NLM) architecture means third-party applications 
tend to be complete solutions, offering integration within themselves, but integra¬ 
tion with each other and the OS is poor. 

Platf orm Support NetWare runs only on x86-based (386 or higher) systems. Client 
connectivity is good, with built-in support for DOS, Windows 3.1, Windows 95, NT, 
Mac OS, and OS/2. You will have to configure the server to support long filenames, 
however, and you'U have to train Mac users howto log on to the NetWare NDS tree. 

Pe rf O r m a n ce Sing! e-se rvcr perfo rm ance is 1 i mited by the fastest x 8 6 p rocessor 
you can buy, because NetWare SMP does not automatically make its SMP capabili¬ 
ties available to all applications. 

NetWare administrator runs under Windows 3.1, NT, Windows 
95, and OS/2. It makes user, group, and directory tree management as well as volume 
administration simple. To shutdown the server, however, yon need to be at the console 
or using the DOS-based remote- 
console utility included with the OS. 

Development NetWare is not 
a great development platform. In 
particular, the lack of an open- 
interface model and shortage of 
development tools and docu¬ 
mentation have hampered devel¬ 
opment, although companies 
such as Oracle and Lotus have 
designed their products as NLMs. 

The NetBasic scripting language 
enables building server-based log¬ 
ic. Novell's IntranetWare initia¬ 
tive emphasizes Java as the devel¬ 
opment environment and may 
provide some improvements. 

Reliability NetWare file servers 
have a well-earned reputation 
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tected memory, multitasking, preemptive 
scheduling, and advanced features {e*g., 
threads and asynchronous UO) are essen¬ 
tial to many high-end development efforts. 

To make productive use of an OS's cus- 
tomizability, you'll need a robust suite of 
development tools, documentationT and- 
most important-support from the OS ven¬ 
dor for in-house development At the very 
least, developers should expect compilers, 
debuggers, project management utilities, 
and visual-programming tools. If you choose 
a server OS whose vendor caters only to 
large ISVs, you're unlikely to find a large 
poo! of experienced developers* 

Support from third-party vendors is 
important as well. Tools, programming envi¬ 
ronments, and complete applications are 
often available across multiple NOS plat¬ 
forms. By working with familiar tools, devel¬ 
opers can leverage their knowledge at all lev¬ 
els throughout the enterprise. 

Reliability 

Key questions: Does it support RAID or 
clustering? Isthefile system journaled? Can 
you hot-swap components? 

Protected-memory architectures and OS- 
provided device drivers are hallmarks of reli¬ 
able OSes like NT, OS/2, OS/400, and Unix. 
NetWare, on the other hand, runs its appli¬ 
cations in a shared memory space, and appli¬ 
cations could run in protected mode-ring 0 
of the CPU-where they could interfere with 
the machinations of the OS. 

More of the fault tolerance takes place at 
the hardware level. RAID, whether it’s imple¬ 
mented in software or hardware, is common. 
The advantage of a software implementation 
such as NT is mainly price. Much of the 
other fault tolerance’^incltiding redundant 
power supplies, network cards, and cooling 
fans—depends on the server you buy. 

OS/400 and Solaris also have advanced 
clustering solutions. IBM is working on 
porting the OS/400 clustering (code-named 
Phoenix) to OS/2. Microsoft is working on a 
set of APIs (called Wolfpack) for clustering 
two NT machines. Digital already has a sys¬ 
tem to enable NT clusters. By default, clus¬ 
tering is an option to each of these OSes— 
but often an expensive one, costing 
thousands of dollars per CPU. 

Security 

Key questions: Can the administrator 
enforce password restrictions? Does the OS 
support access-control lists? On-the-fly 
encryption? How about Orange Book C2- 
levef security? continued 


as being highly reliable. Server mirroring systems such as Novell's System Fault 
Tolerance (SFT) and Novell's new IntranetWare servers can self-diagnose and repon 
hardware and software problems, and then engage automatic recovery. However^ 
NetWare relies on running applications in ring 0 for performance, enabling applica¬ 
tions (NLMs) access to each other’s memory spaces. In theory, anyway, a rampant 
NLM could crash an entire server. 

Security As a file server, NetWare's security is goodj with features such as log-on 
time restrictions, account locking, and the ability to restrict log-on by workstation pro¬ 
tocol, But as you layer applications on top of NetWare, you are at the mercy of the 
developer's security implementation. It is possible, for example, that a backup NLM 
could give any user access to tapes in your tape drive, Novell is working on a net¬ 
work-level Clcertificatiou forlntranetWare. 

IBM OS/2 Warp Server 

The marriage of OS/2’s 32-bit, multitasking, multithreaded core to IBM’s LAN Serv¬ 
er 4.0 server OS produced Warp Server. The resulting product provides solid appli- 
cations-server capabilities, along with Rle and print services, as well as good man¬ 
agement tools, remote connectivity, and backup and recovery services. 

Ap pi i ca tiOfIS Although OS/2 Warp S erv er lacks broad-based appl icati ons support, 
major products and applications categories are represented, especially business appli¬ 
cations such as accounting and even CICS. There is, however, no cohesive, consis¬ 
tently implemented integration strategy: Users must integrate third-party solutions. 

Platform Support OS/2 runs on any x86 (486 or higher) processor, making it, 
like NetWare, limited to one architecture. That said, IBM has placed considerable 
emphasis on integration with other platforms. YouTl find clients for DOS; Windows 
3.x, NT, and 95; OS/2; AIX; and Mac OS. 

Pe rf or m a nee As with NetWare, the performa nee of OS/2 is limited to the fastest xS 6 
processor you can buy. However, Warp Server 4.0 includes SMP that will work with a 
system with up to 64 CPUs. The SMP feature can provide a boost to existing 16-bit DOS, 
Windows, and OS/2 applications that aren't SMP-aware. By letting these virtual-mode 
applications run across multiple processors, rather than on a single processor, the reduc- 
tion in task-switching overhead should produce an increase in performance. 

IVIan0genni6llt OS/Z, like NT, supports hardware discovery and supplements that 
with alerts when hardware is failing. Like NT, however, you need to use multiple 
applications to perform system administration. The user interface supports drag- 
and-drop object-based administration, including network-based software distribu¬ 
tion and support for SNMP and DMI management systems. 

Development IBM provides 
a selection of visual-program- 
mi ng e n vi r on m e nts, S o ft war e 
Development Kits (SDKs), and 
other development tools, 
including its excellent Visual 
Age products. That said, the OS 
includes only token third-par¬ 
ty support for native OS/2 envi¬ 
ronments. 


Reliability RAiDOandi (but 
not 5) are built in to OS/2, as are 
backup services and utilities for 
bad drive sector remapping. 
OS/2 borrows the clustering 
architecture of IBM's high-end 


OS/2 Architecture 


Applicatiofis 


Window/jgraptilcs manager 


OS/2 kernel 


Viitual 
device driver 


Kardware 



Virtual device drivers offer a direct 
interface for applications and hardware. 
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With The Bath Water? 




X 

That’s what you’ll do if J^^uy a proprietary se^r RAID system. 

Befi^’j^u decide on a proprietary server RAID sy$lQ|n considei 


^Stor. 


nStor Corporation, Inc 
450 Technology Park 
Lake Mary, FL 32746 
www.nstor.com 


^011 decide on a proprietaiy server RAID sysfein consider this: 
The'^fe of your data is much longer than the life cycle of your server. 
Which means you*Il take a bath when you upgrade your server. 

A RAID solution from nStor (formerly Conner Storage Systems) is 
a mission-critical buy nStoris serror-independent RAID systems are 
unmatched for ease of use^ low life-cycle cost and high availability. In fact, 
our systems can actually increase read/write performance. 

As you'd expect from a company that co-authored the SAF-TE* 
standard with Intel, nStor systems are compat¬ 
ible with all PCI-based servers and SAF-TE 
compliant systems. All k^ components are 
user serviceable and hot swappable. And our 
user friendly management software provides 
RAID management, performance monitoring 
and failure notification at a glance. 

For more information about RAID solu¬ 
tions designed for the life of your data visit our web site at 
www.nstor.com or cab 1-SOO-RAID51L Because a proprietaiy solution is 
no bundle of joy. 

* SCSI Accessed Fault-Tolerant Enclosure, 



For The Life Of Your Data 800-724«3511 
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Special Report 


Which OS? 


Security is a tough subject. There are 
many buzzwords but little uniform interpre¬ 
tation of them. The short of it Is that any OS 
can be compromised if it's not installed and 
maintained using a strict security policy. You 
have to enforce alphanumeric passwords, 
change passwords frequently, and even con¬ 
sider encrypting vital information. 

All that said, an OS can make it easier to 
enforce security. File and directory permis¬ 
sions are a place to start. Each OS imple¬ 
ments them a little differently, from the incred¬ 
ibly cryptic (Unix) to the fairly straightforward 
(NetWare). Again, it's up to a person to make 
sure they're set up and enforced correctly. 

Auditing can let you see who did what 
when. The logs it generates can become 
large, but the information can be invaluable 
when you're trying to trace the last modifi¬ 
cation of a file. NT comes with a good audit¬ 
ing system that's notably easy to use, 

U nix has come under attack for its secu¬ 
rity. Designed originally to be open, Unix has 
found itself the object of many attackers' 
desires. If you choose Unix as your applica- 
tions-server OS, you should immediately 
look to your vendor for the latest security 
patches. You also need to implement a non- 
sendmall-based mailing system, TCP wrap¬ 
pers, the Washington University FTP dae¬ 
mon, and a regular run of the SATAN security 
package. 

There's much bluster about C2-fevet 
security, but that's what most of it is-blus- 
ter. There are a couple of reasons for this. 
First, a C2 rating applies only to the exact ver¬ 
sion of an OS lested-NT 3.51, for example, 
has one, but not version 4,0, Also, a Red 
Book C2 rating (which means the OS is net¬ 
work-secure) means not only exactly the 
same OS version, but the same hardware. 

Sorting It Out 

When you put any OS through all these ques¬ 
tions, you'll get a good idea of how well it's 
going to behave as an applications server. 
NT, Solaris, OS/2, NetWare, and OS/400 are 
all strong applications-server OSes. And 
that's as far as these questions can take you. 
Once you've made a preliminary decision, 
you have to bring the OSes in-house and try 
developing an application on your final choic¬ 
es. Yes, it will take time, and it will probably 
be expensive. But is it really more expensive 
than making the wrong decision? 

Robert L. Hummel is an electrical engineert 

programmer, and corisNltant. You can reach 

him at rhumrnel@fnonad.net 


systems and provides detection of both node and applications failures. In this type of 
system, if a server or application running on a server fails, that server's work load 
immediately goes over to an operational server. The system manager can insert the 
failed server into the cluster after its recovery. 

Security OS/2's security includes setting disk-storage limits for individual users, 
expiring accounts, and forcing password changes. 

IBM OS/400 

There’s no doubt that IBM’s AS/4Q0 philosophy represents a highly integrated, pow¬ 
erful, and scalable approach to applications serving across the spectrum from depart¬ 
ment to enterprise level. However, for LAN managers coming from the workgroup 
arena, the IBM-only upgrade model of the AS/400 represents a drastic step. 

AppI icatio ns OS/400 has over 25 ,000 applications available, including the DB2 
relational database, decision-support systems, fax systems, and wireless LAN. It comes 
with the ability to serve its applications up to Web browsers. 

Platform Su pport OS /400 runs only on the proprietary AS/400 hardware, which 
ranges from $ 10,000 departmental servers up to enterprise systems. It can run NetWare 
on an optional plug-in server board, and a similar NT Server solution is being devel¬ 
oped. To support PC connectivity, the AS/400 provides middleware for Windows, 
DOS, 05/2, Unix, and Mac clients. OS/400 supports IPX/SPX, TCP/IP, NetBIOS, and 
AppleTalk, as well as high-level APIs such as Open Database Connectivity (ODBC), 
DAL, and MAPI. Its Internet Connection for AS/400 supports HTML drivers, letting a 
business serve any AS/400 application over the Internet. Internet users can download 
files or software as well as access the AS/400 database. 

Perform ante The AS/400’s architecture may be proprietary, but it is not limited. 
The AS/400 Advanced Portable P03/10S is an $8000 portable server. At the other end 
of the scale is the AS/400 Advanced 9406-53S21S6—a lOl-MFLOPS, $100,000 system. 
The same OS and applications run on the entire AS/400. 

Ma n ag ament OS /400 has central ized management tools for its integrated sys¬ 
tems. OS/400 version 3 release 7 includes support for management from NT, Unix, 
and Macintosh clients. You can manage some functions from Windows clients with 
a drag-and-drop interface. OS/400, like Unix, has a control language that makes it 
easy for OS/400 to support batch processing. 


Development Tools such as 
IBM Visual Gen for 05/400 are 
high-level development tools. 
C++, Smalltalk, and other com¬ 
pilers are also available. 

Reliability OS/400's fault tol¬ 
erance is primarily the result of 
third-party mirroring and repli¬ 
cation products. IBM's Opti- 
Connect, an expensive 220-Mbps 
fiber-optic link, lets you cluster 
up to 32 processors. 

Security OS /400 provides the 
standard gamut of security fea¬ 
tures, including password aging, 
limits to the number of conairrent 
users, and forced periodic pass¬ 
word changes. It also has access- 
control lists and auditing features. 



OS/400 is one of the first IBM OSes with 
an integrated Java virtual machine. 
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Suite and Sour 


Applications-server suites fall short of their promises 
but still ease some integration headaches. 

By Robert L. Hummel 



n ike their desktop counterparts, applications suites 
for servers give you 90 percent of the capabilities you 
would expect from a custom application for a frac¬ 
tion of the cost. And they integrate well with each 
other. Suites make sense. 

The availability of an applications-server suite may not yet 
be the pivotal factor in choosing a server OS, but suites are chang¬ 
ing the way we evaluate OSes. A major server OS without a suite 
looks threadbare. However, 
a comprehensive suite, even 
if it contains only serviceable 
applications, can help appli¬ 
cations-server end users be¬ 
come satisfied customers. 

Many vendors, including 
Oracle, SCO, and SunSoft, 
offer applications-server 
suites. Here^s a look at two 
leading packages, Micro¬ 
soft’s BackOffice and IBM’s 
Software Servers, 

Microsoft 
BackOffice 

BackOffice is a set of appli¬ 
cations that are designed 
for—and execute exclusive¬ 
ly on—NT Server. The suite 
includes software for Web 
services, a database, an e- 
mail system, and a system 
management module. In 
fact, Microsoft considers NT 
Server itself to be a part of 
BackOffice. 

Choosing BackOffice 
locks you into using NT Serv¬ 
er as your OS. But you can 
still select Intel or RISC hard¬ 
ware, single-processor or symmetric multiprocessing (SMP) ma¬ 
chines, and a range of third-party server and desktop applica¬ 
tions. The wide array of supported industry-standard APIs lets 
you create interfaces between BackOffice and other platforms. 

Microsoft is releasing new and upgraded applications servers 
at a frenetic pace. The current release of BackOffice, version 2.5, 
contains 10 applications by Microsoft’s count. Fully half of these 
directly address Microsoft’s Internet strategy, while the remain¬ 
der serve more traditional applications. 


Internet Information Server (IIS) supports Web, gopher, and 
FTP publishing on the Internet or on a corporate intranet. Dis¬ 
tributed management is enabled, as well as the IS API interface for 
development. System Management Server provides a framework 
for managing corporate-intranet desktops. 

The new Personalization System works with IIS to allow you 
to implement customized customer interactions. Also new is 
Merchant Server, which is billed as software for selling products 

over the Internet. 

Designed for collabora¬ 
tive work environments. 
Frontpage supports author¬ 
ing, scripting, and Web-site 
management. The new Proxy 
Server provides secure Inter¬ 
net access to desktops with¬ 
in an organization. And the 
Content Replication System 
offers a way to move bulk data 
securely across the Web. 

Exchange Server estab¬ 
lishes the basic infrastrucnire 
for BackOffice messaging, 
collaboration, scheduling, 
and groupware applications. 
To support X.400, SMTP, 
Multipurpose Internet Mail 
Extensions (MIME), and 
MAPI, the current version 
adds POP3, HTTP, Hypertext 
Markup Language (HTML), 
NNTP, LDAP, and Secure 
Sockets Layer (SSL). End- 
user features, such as rules, 
filtering, and off-line synchro- 
nization, are also enabled. 
Conference Server, a server 
for real-time communica¬ 
tions, supports shared white¬ 
board, chat, and IP telephone applications. 

Of course, the traditional server applications are notncglea- 
ed. Microsoft’s SQL Server runs as a multiuser client/server re¬ 
lational database. For connection to IBM mainframes and AS/ 
400 systems, Systems Network Architecture (SNA) Server has 
an Open Database Connectivity (ODBC) driver for access to Dis¬ 
tributed Relational Database Architecture (DRDA) databases. 
It also includes an FTP/AFTP gateway. Also included is the Sys¬ 
tems Management Server. continued 
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Suite and Sour 


Legacy Links 


L uis Colon is a microsystems specialist at 
Communications Data Services (CDS)^ 
a company in Des Moines, Iowa, that ana¬ 
lyzes people's buying habits in order to build 
marketing models and targeted mailing lists. 
Because CDS was previously a NetWare 
shop. Colon says he has evaluated both 
Microsoft’s BackOffice and IB M's Software 
Servers. In his company’s transaction-heavy 
environment, he says that performance and 
Integration with a legacy database were his 
key evaluation criteiia. 

"We run DB2 under MVS, AS/400, and 
AIX,’' says Colon. "Although you can get 
[BackOffice] SQL Server connected to it, the 
cost of integrating and maintaining an NT serv¬ 


er was high enough to eliminate it from con¬ 
sideration” 

Colon also says that some of the IBM 
products were more mature and scaled bet¬ 
ter than their Microsoft equivalents. He se¬ 
lected IBM's Communications Server for a 
Systems Network Architecture (SNA) appli¬ 
cation based on its performance. Colon says 
his testing showed that improving NTs per¬ 
formance was more dependent on all the 
pieces being Microsoft products. Commu¬ 
nications Server, being somewhat stand¬ 
alone, was a better solution. 

Colon views suites as a nice concept, but 
he's not completely sold. “Having it all in one 
box is great, but once you get past the instal¬ 


lation, the benefits of bundling start to dwin¬ 
dle he explains. He admits that suites have 
an advantage as far as licensing, price, and 
bug fixes are concerned. But he wouldn’t use 
a mediocre application just because it was 
part of a suite. 

Colon believes that neither IBM nor Mi¬ 
crosoft has gotapplicatlons-server suites right 
yet. if Microsoft is going to make headway in 
the medlum-to-large enterprise, BackOffice 
has to be available on something besides NT 
Server, he says. As for IBM, Colon has some 
advice: "if you're going to do Integration, you 
should work on integrating the user interface 
to cut training costs.” Each, it seems, could 
learn something from the other. 


IBM Software Servers 

In the strictest sense of the wordj IBM's 
Software Servers are not a suite. Although 
they’re designed to work together^ they 
are individual members of a modular fam- 
ily of seven client/server application-en¬ 
abling products. Each server includes in¬ 
stallation software for various clients as 
well as software development kits for 
developing or tailoring applications for 
each server. Because they’re installed sep¬ 
arately, you can select the particular appli¬ 
cations you need to fit a specific server 
without loading unnecessary software. 
Later, if your needs change, you can add 
other Software Servers. 


IBM chose this modular approach in 
an attempt to appeal to large and small 
network installations alike. For big infor¬ 
mation technology (rr) organizations that 
have large legacy systems, an applications 
server might function as an organization’s 
back-end tool on which to build its cus¬ 
tom application. 

In-house integration of dissimilar tools 
is taken for granted, so the number of 
related products in the box is unimpor¬ 
tant. Rather than being forced into pur¬ 
chasing a closed suite in which the com¬ 
ponents work only with each other, many 
large FT groups prefer to have new prod¬ 
ucts that support open interface stan¬ 
dards. Conversely, small companies might 


think that integration is key, and to them, 
an applications-server suite doesn’t me an 
tools—it means end-user applications. 

Lotus Notes, with its messaging and 
groupware capabilities, is a part of this 
server collection, as is Database Server, a 
relational database management system 
(RDBMS) that enables you to create, up¬ 
date, and control databases using SQL. 
Internet Connection Server acts as a re¬ 
pository for HTML documents and gives 
access to existing applications on CICS, 
DB2, and Notes. It also provides for secure 
access and acts as a proxy server. 

Communications Serv er enables appli¬ 
cations to communicate with other work¬ 
stations and with host computer sys- 
tems.Transaction Server is based on CECS. 
It enables three-tier, on-line transaction 
processing (OIT?) applications. Directory 
& Security Server is based on the Open 
Software Foundation’s Distributed Com¬ 
puting Environment (DCE) standard. Fi¬ 
nally, the Systems Management Server ad¬ 
dresses network management, disaster 
recovery, security, and the ability to re¬ 
spond to change. 

All seven products are available for the 
AIX and OS/2 server platforms. Tlie Notes, 
Database, and Internet Connection serv¬ 
ers are available for Windows NT'as well. 
Communications Server for NT is now 
in beta. The Transaction, Directory Se¬ 
curity, and Systems Management servers 
are sche do I ed for early-1997 de 1 i ve ry. 0 

Robert L. Hummel (Sullimn, NH) is an elec¬ 
trical engineer, programmer, and consultant. 
You can reach him at rhLimmel@monad.net. 


Help for Integration Woes 


F or Whit Gregg, server suites may not 
be perfect but they are strong medicine 
for integration headaches- "Having gone 
through a decade of open systems, where 
we we re i nteg rati n g e ve ryth in g, preintegra* 
tion of products represents a real benefit,” 
he explains. 

Gregg is director of MIS at Sanford C. 
Bernstein A Co. (New York, NY), an invest¬ 
ment research and management firm. Part 
of the network he oversees hosts a sophis¬ 
ticated document system that generates 
unique customer reports via 60 Windows 
NT-based servers running throughout the 
firm. Microsoft's BackOffice is a key com¬ 
ponent in that system. 

As reports are requested, they're assem¬ 


bled with customer-specific information, 
opinions, and market data. Gregg deploys 
pieces of BackOffice as required, and he's 
integrating more into the system. The data 
that feeds into the reports currently comes 
from a Sybase database, but It's being 
moved to SQL Server. 

His company chose BackOffice partly be¬ 
cause of Microsoft's size. Although his firm 
has occasionally dropped products and 
changed directions, Gregg isn’t worried 
about it possibly happening again, "ft I end 
up on the wrong side of a technology,! want 
to be with the majority in making that same 
mistake," he reasons. “The same logic that 
had us buying IB M In the 1970s has us buy¬ 
ing Microsoft in the 19903,” he adds. 
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Power to the Server 

Getting the best performance from your applications 
server depends on three key components. 

By Robert L. Hummel 


couple complex SQL queries can bring the fastest serv¬ 
er to its knees. So can compiling a large application. 
Or rendering a 3-0 image. And when these CPU- 
intensive tasks bring work to a standstill, your first 
reaction may be, “I need a faster processor.” 

However, even I/O-bound applications can draw CPU time 
by processing interrupts and page faults. The fact is, proces¬ 
sor speed is only one of three essential components you need 
to consider when youTe 
designing your server, in 
addition to considering ho w 
CPU intensive your applica¬ 
tion is, you need to ask: 

How I/O intensive is it? 

Then ask: How reliable do 
I need the system to be? 

RISC chips like Digital 
Equipment's Alpha and 
IBM’s RIOOOO have been 
holding the high-perfor¬ 
mance end of the applica¬ 
tions server market. In Unix 
shops, x86-based systems 
have generally been con¬ 
signed to file, print, and light- 
duty applications service. But 
today, the widespread avail¬ 
ability of symmetric multi¬ 
processing (SMP) systems 
that are built around Intei^s 
Pentium Pro chip is changing 
how x86 systems are de¬ 
ployed for running central¬ 
ized applications, 

SMP is hardly a new tech¬ 
nology. What is new are low- 
cost SMP systems from com¬ 
panies like Compaq, Dell, 
and ALR that marry Win¬ 
dows NT with the top members of Intel’s CPU family. 

To see a performance increase, however, both the server OS 
and the application must support SMP. Even then, performance 
does not typically scale linearly with the number of processors 
added (see the figure “Scalability by Number of CPUs”), Depend¬ 
ing on the application and the OS, a rwo-CPU server will 
improve from about 70 to 80 percent over a single-CPU system. 
Upgrading from two to four CPUs produces about the same 
enhancement. RISC-based Unix systems often offer more linear 


scaling up to six or eight CPUs. After that the system’s perfor¬ 
mance starts leveling off. 

RISC-based Unix systems may deliver more raw horsepow- 
er^—^more CPUs, more RAM—^than x86-based systems. The hard¬ 
ware is usually more expensive, however. If you need outright 
Speed, consider a RISC/Unix combo. If you need to keep an eye 
on the budget, xS6 servers look a lot better. 

Adding processors seems like an easy way to gain performance. 

But as with most fixes, it shifts 
the spotlight to other bottle- 
necks. Additional processors 
increase performance only 
until the number of proces¬ 
sors contending for memor>' 
access and bus space creates 
bottlenecks. Beyond four 
processors, for example, the 
mem ory throughput of a typ- 
ical Intel-based server 
becomes the limiting factor 
for scalability 

The most common con¬ 
figuration for SMP applica¬ 
tions servers employs a sep¬ 
arate L2 cache for each 
processor. This distinguish¬ 
es them from multi pie-CPU 
desktop systems that use a 
shared cache design. The 
Pentium Pro’s internal non¬ 
bio eking L2 cache makes it 
significantly faster than an 
equivalent external-cache 
system, such as the Pentium. 
The Pentium Pro with the 
512-KB cache performs bet¬ 
ter in benchmark tests than 
the 256-KB cache version. 

At a primitive level, seal- 
ability also means the ability to add components to a server sys¬ 
tem, and that means counting buses and open slots. A Silicon 
Graphics Challenge S, for example, has three SCSI buses, but two 
of them are differential SCSI—which adds significantly to the 
cost of the peripherals you’ll buy. 

For multiprocessor x86 applications servers, the PCI bus is 
now the high-performance standard and has replaced the EISA 
bus. But electrical limitations keep the number of slots that a PCI 
bus can support to four or fewer. To increase the number of PCI 




FEBRUARY 1997 BYTE 133 



















Special Report 


Power to the Server 


Scalability by Number of CPUs 
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adapter slots, system designers are adding 
PCI bridges—circuits that connect distinct 
buses. Using a bridge, a second PCI bus can 
be added to the system. How the bridge 
is connected can have a significant impact 
on the performance of the server. For 
example, in a cascade or hierarchical con¬ 
figuration, the second PCI bus is con- 
neaed (via a PCI-to-PCI bridge) to the first 
PCI bus. In addition to its own load, the 
first PCI bus must also transfer the data 
load for the second bus. The effect is to 
share the 132-MBps system bandwidth of 
the first bus between both buses. The PCI 
bus may be bridged to an EISA bus in a sim- 
ilar fashion, further limiting throughput. 

Peer bus design uses an alternative 
approach, bridging the first and second 
PCI buses individually to the system bus. 
Because data can flow independently to 
either bus, total system I/O can go as high 
as 264 MBps, This is the better alterna¬ 
tive for high-performance servers. 

Reliability and Availability 

Downtime. It’s the bane of every IT man¬ 
ager's existence. Fault-tolerant solutions 
generally fall into two categories depend¬ 
ing on their level of protection. Server reli¬ 
ability solutions focus on making any sin¬ 
gle server as fault-tolerant as possible, 
using approaches such as redundant pow¬ 
er supplies and RAID technology. 


High-availabillry solutions address 
reliability at the server level. Failover, one 
aspect of clustering, ensures that if the pri¬ 
mary server is lost, a standby server takes 
over. After the problem server is repaired, 
the system should provide a simple way 
to bring it back into the network. 

Fault-tolerant solutions should satisfy 
several criteria. They must work in real 


time to minimize the period when services 
are not delivered to users. Better systems 
such as IBM’s AS/400 will make the switch 
transparently, allowing users to continue 
work without losing network connec¬ 
tions. Any system that duplicates data 
between the primary and the standby serv¬ 
er should be transact!on-based. Any data 
committed to disk at the time of the 
crash should be available on the standby 


server. Failover must be automatic and 
work without requiring manual moni¬ 
toring or intervention. It should not 
require that the servers be identical. 

You can set up your standby server to 
act as a passive backup machine only. It 
would monitor your primary server and 
receive data continuously but perform no 
other functions on your network. A more 


cost-effective approach would be to cast 
the backup server in the role of utility serv* 
er, where it could run printer, database, 
or communications services while in its 
standby mode. In the event of a failure, 
the standby server would automatically 
take over the functions of the primary 
server in addition to the utility services. 

The final measure of any system is ven¬ 
dor support. Keeping your server operat¬ 
ing may be crucial But is it as important 
to your supplier? Be sure you can get ser¬ 
vice and support at the level you require 
around the clock or around the world. 

Which system provides the best per¬ 
formance and resilience? Right now, the 
scales tip toward RISC/Unix systems and 
the AS/400 with their better-developed 
clustering and SMP technologies. An x86- 
based SMP system running Windows NT 
provides solid performance at a relative¬ 
ly reasonable price, butthere are few SMP 
systems that have more than four CPUs, 
and the third-party clustering technolo¬ 
gy is still an unknown. 

Before you purchase your hardware, 
you should buy or rent a test system and 
assess the performance of your application 
running on it—^how much RAM it needs, 
how well it scales across multiple CPUs, and 
so on. Then you’ll be able to make an 
informed decision about how to balance 
p rice and pe rformance. G1 

Robert L Hummel is an electrical engineer, pro¬ 
grammer, and consu ItanL You can reach him at 

rliuinmel@monad.net. 


Reliability vs. Downtime 
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90 percent reliability means you're down four days a month; 
99.99 percent reliability means you're down four minutes a month. 
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^ 10 LED Status Indication 
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Hall 15, Stand F64 


Subscriber Line Digital Multiplexer 
Advanced Features: 

■ Optional hfetwork Managemerit System 

* Low Power Consumption 

* No Remote Battery Needed 

■ Flexible Alann System 

* High Voice Transmission Quality 

* Fax and Modem Channel Quality 

■ Easy Maintenance 

* Freely Mix 1+1,1+3 and 1+7 in COT 


HQSt^ TranspariL StjstLem 

Advanced Features: 

• Low Cost, HDSL Transmission Technology 

• Repeaferiess El /T1 Servioe, Connects al 
Distances Up To 6 KM (El) / 7.2KM (T1). 

• Modular Oesi^ ^sy Ir^staJlaJicn and Maintenance, 
■ Fber Optic Ckjalily Over Exis^ Copper Cable 

Multiple Interface Options. 

• Network Management System for Remote 
MonitoririQ. 


Circle 718 on [nquiry Card (RESELLERS: 719). 



E-TECH, INC. 

30, R&D Road 2, Science-Based IndusIraJ Park, HsJn-Chu,Taiwan, R.OC. 
TEL 8a6-35'774991 • FAX 885-35-777751 internet: htlp//www.e-tech,com.tw 
E-MalLsenrice @ ml ,e-tech,com .tw 






















Diagnose any PC’s problems fast uiith 







IVIICRO 

EDDD 


1 


Call now for Special Pricing 


Govt. Orders: NSI\f-7030-01-421-6459 


Complete Micro-Scope Manual— easy to 
follow testing procedures and detailed error 
code descriptions. See the features list at left to 
view some of the incredible wealth of testing 
capabilities this program contains. 


« Get me nest, most accurate 
fuihsustem diagnostics package 
lor all gourDrcdlam PCs. 

^ Low-Leuei Formats an hard 
drives including ides, fliiouis 
relocation of Track o. 

* works uiitn anu PC regardless 
nf 0/s: DOS. windouis 95 & ni 
0/S2, uniK. Noueii etc. 


2 Micro-Scope 
floppy disks— 
containing tlie best 
PC diagnostic tools 
on tlie market. 

Comes with both 3^5” 
and 5.25” disks to 
work with any PC. 


M ICRO-SCOPE Universal Computer Diagnostics was developed to satisfy 
die expanding need for accurate system diagnosis in the rapidly growing 
desktop computer market. Patterned after super-mini and mainframe diapostic 
routines, MICRO-SCOPE runs independently of any standard operating 
system, and is therefore at home on any machine in the Intel world. Speed, 
ease-of'iise, and razor sharp ACCURACY are a few of die advantages diat arise 
from this system Independence, Jerry Poumelle awarded MlCRO-SCOPl: & 
POSl’-PROBE the User's Choice Award in the May 1994 issue of Byte Magazine, 
saying: '‘You name it this tesis it If you maintain PCs youl! love il." 


♦ LOW-LEVEL FORMAT—Performs lowdevel format on all hard drives 
including IDE drives. ♦IHUE HARDWARE DIAGNOSTICS—Accuraie lesting 
of CPU, [RQ'Sj DMA's, memory, hard drives, floppy drives, video cards, etc. 

♦ RELOCATES TRACK 0 on hard drives that support relocation. ♦ IRQ 
CHECK—Talks directly to hardware and shows I/O address and IRQ of 
devices that respond. ♦ 0/S INDEPENDENT—Does not rely on 0/S for 
diagnostics. Talks to PC at hardware level. All tests are full fiinciion regardless 
of 0/S (i.e. Windows, Novell, UNDE, 0/S2}. ♦ IRQ DISPLAY^Show hits 
enabled in IRQ chip for finding cards that are software drb^en (Network, Sound 
Card, etc.), ♦ MEMORY DISPLAY—Displays any physical bit of memory 
under I MB. Very useful for determining memory conflicts and available 
memory^ space. ♦ AND MUCH MORE. ..We don't have enough space here for 
everything this software can dof 




diagnostic sottware.. 


CoS for upgrade pricing & 
complete neu> features list! 


TOOLKIT 


Loop-back Plugs— 

9-piti serial, 25-pin serial 
and 25-pin parallel 
plugs, used for external 
I/O port testing. 















MicTO“Channel Aflapter Card— 
{behind Post-Probe c^) allows Post- 
Probe to be used with Micro-Channel 
equipped computers. 


Optional Tutorial 
and PC Trouble Sbootiag 
Videos—Call for titles and 
current prices. A w'ealth 
of technical help at your 
fingertips. 


Post-Probe Diagnostic Card— 
when Post-Probe detects an error, 
a 2 digit BIOS code will displa^^ on 
the card telling you exacdy whaCs 
wrong with your PC. 100% com¬ 
patible with all KA, EISA, Compaq 
and Micro-Channel PCs* 


Tri-State Logic Probe—works 
with Post-Probe and enables testing 
down to individual chip level. 


Durable Zip-up Leatherette 

Carrying Case—all your tools 
in one organized easy to carry 
toolkit. 


Extensive Post-Probe ManuaJ^—exhaustively complete, 
containing BIOS error codes for most PCs on the market. 
Look up the 2-digit error code in this manual and instantly 
diagnose your PC's problem. Also contains common chip 
diagrams, descriptions and complete troubleshooting tips. 


PC uion’t coot up? Find out why 
last with UUP uniuersal POST card... 


“^T%is is ilie only card that will function in every system on the market. The 
i documentation is extensive, and not only covers the expected POST 
Codes for different BIOS versions, but also includes a detailed reference to the 
bus signals monitored by the card," —Scott Mueller from his globally 
recognized book, 'Upgrading & Repairing PCs^ Second Ediiion' 


♦ Includes pads for voltmeter to attach for actual voltage testing under Load. 

♦ 4 LEDs monitor +5vdc -5vdc + 12vdc -IZvdc. ♦ Monitors Hi & Lo dock and 
OSC cycles to distinguish bet^^een clock chip or crystal failure, ♦ Monitors I/O 
Write and I/O Read to distinguish betweai write and read errors. ♦ Accurately 
monitors progress of POST for computers without POST codes. ♦ Reads POST 
codes from any IBM or compatible that emits POST codes. ISA/EISA/MGA. 

♦ Compatible with Micro Chaimd computers. ♦ Dip switch allows easy selec¬ 
tion of I/O ports to read. 4 Indudes TO-STATE LOGIC PROBE to determine 
actual chip Mures. 4 Manual indudes chip layouts and detailed POST proce¬ 
dures for all major BIOSs. 4 AND MUCH MORE...call for more details. 


Govt. Orders: l\lSN-7025-01-421-6467 


Micro 2000, Inc. Makers of Professional PC Diagnostic Tools 

1100 East Broadway, Suite 301* Glendale, California, USA 91205 



Toll Free: 800/864-8008 • Phone: 818/547-0125 • Fas: 818/547-0397 


Web Site: Jittp://www.inicro2000.coin 
International Orders please call: 

Micro 2000 Australia.61-42-574-144 

Micro 2000 OK*.***. 44-1462-483-483 

Micro 2000 Amsterdam....31-206-384-433 

Micro 2000 Germany..49-69-420-8278 

tk 19% Mlicrtr ZCOO, 1^, fJl lUghlt neH1>cd- 

Circle 21 9 on Inquiry Card* 






























WIBU-KEY. Your safe bet for the highest quality copy protection. Since 198^ 


We are happy to serve you; 


Circle 220 on Inquiry Card. (RESELLERS; 221). 


SYSTEMS 


Ocrmnnir and lntematlnn<ilr 
WIBU'SYSTEMS AG 
Rueppurrcr 5irnsw H D-76137 KBrlsnlhp 
Td. 4 49.73(^535734 ■ FAX H9.71I -531 ThTl 
449.73(.5317M3 ' CIS 100143.1*74 
omail; ihMSHbu.tIc hMfii/^vwviii.wlb!J.(te 


Ftnrth 4 nd Sauth Amerka; 


t L; I T" FI ^.1 GriffinTEthndlogifls, LLC 

> W-SirirvC.* 


6*047 


fT.CHNCIl.tX;»ltiS (Nt; Tal. (BQOj 9ftt6S79 f (91 ](a)3.3070 
FAX (913J 9334787 CIS 71H1.3634 

ciTuil; laAGS^KfrfiHfuiQnl' Hwwj^ftcch.cnnn 


AfBwitiftarGn^CorMjterS^ __ 

Bejglum, Lua ; COMPUSEC Td 431-2-M50944 Fan J-33-1 *4*43*6 -nfolL, ^ 
bravMiCASATK Td *55-4?.444-09S? ' Fa? +S547-t444J9S9 - al,l,a[aiKnli)^.Mm.br 
Croatia: ARIES D.o.o. Td. 4 3BS-I-133753 Fa* +385 1-331*535 
Eitonb; LanSoft Ltd. Td. i^373-3 31SJOI Fa* +3714 315283 lanadilglmfcjnci eu 
Japan; VkMBl Netwoilts Co. Ltd. - Tel.+61-3.34057001 ■ Fan +8t-3'34oS7Bl@ 
N4iUlnrland%; COMPUSEC Td +11.53-5740323 Fa? +31.53.571*611 ■ifo@c«iiptJS 0 c 
Spdni'partuKaJ; DUfllT Tol. 1*351.1 -797( 000 Fw + 351 -1 -7971013' wVrtiH<h^-pf 



Qimble (?P/ %>^ecAQr, 


If you're serious about software development, 
then you should be concerned with software 
piracy. And if youVe concerned with software 
piracy, you should be serious about copy protec¬ 
tion. After all, using a good copy protection 
system is vital to the financial success of your 
product. But all copy protection systems are not 
created equal. Different systems have different 
features, prices, levels of quality and reliability, 
and degrees of security. 

Using Ineffective copy protection is only a waste 
of money. But good copy protection can help you 
earn far more profits. WIBU-KEY is the most 
effective copy protection system available. It 
provides the highest degree of security and relia¬ 
bility along with the most flexible feature set of 
any system around. But don't take our word for it 
- call for a free Test Kit today and see for youi+self. 
WIBU-KEY.There fs a difference 


NEW: 1^ 

Protocol based network protection WkLAN, 
CD-ROM with all software, manuals and 
multimodia presentation ofWlBU-KEYi 


fflCeBIT^J 

A N N O V E I 


San Francisco 




Automated 
DATA entry. 


ACCURACY 
FROM A TO Z. 


Eliminating data enir)' means your staff will be free 
for mtjre productive activities. Having data entered 
in seconds rnearts inenrased productivity—youII 
work smarter, capture more data, fester and 
with less edbrt. 

Thousands of companies use TELF/om to 
make their busuies.ses more efficienl. Join them by 
edbng 800^659-8755 today. 

For 0101*0 Information^ visit Cardiff J^oftware's 
Web site; littt):www.cardifIsw.coin. 


REGISTRATION FORMS. 

SALES ORDERS, CLAIMS, 
TIME CARDS, SURVEYS 
AND MORE. 


RHONE; 619-752-5200 FAX; 6ti>-752-5222 


CardiffSoftware- 


I |i^ 

~iVr - 


^1 5 X^'- li • “ ■!i: f FfT; 


Imagine if you could take all of your forms-based data 
and installtly senti it to your chUafeLsc—no manual data 
entry, no delays. Stop imagining and do it today with 
'VTAJ^form, the most accurate and affordable forms 
processing software availabJc. 

TVA£fonft hits ibe power speed and accuraev you 
need to automatically collect ihita from scanned or fa.\ed- 
in forms. Using familiar coinmunications—paper and 
pen, fax machines and modems—TELE/bnw reads 
hand-printed, tjixxJ and filled-in data. 


READS MACHINE 
PRINT TEXT (OCR! 


READS HAND PRINT 
TEXT ISCRI 


READS OPTICAL 
MARK RECOGNITION 
ENTRIES (OMR| 


READS BARCODES 
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Suddenly, everybody’s switching. 


Now with 
moose control 
and password 
security! 

I- 

OSCAR'S user-definable system 

nomenclature lets you name servers 
anything you want, for a more 
intuitive sense of what's happening 
where. 




View 8 systems - or 
use the mouse to 
scroll down to see 
up to lOO*! 


Get cross-platform keyboard, mouse and 
monitor switching on-screen—instantly! 


Introducing OSCAM ^ the industrys first 
on-screen menu system ofiered on all switching 
systems from Apex PC Solutions, Inc. 

OSCAR (On-Screen Configuration & 
Activity Reporting) allows you to select and 
control all the systems in your data 
center with a simple click of the 
mouse. Using a single keyboard, 
mouse and monitor, OSCAR 
lets you access a wide range of 
hardware such as RS-6000, 

Macintosh®, SUN® and HP- 
9000* Then quickly view current 
information and direct system connections. 

See it all * just the way you want 
OSCAR’^s intuitive, menu-driven commands 
take you wherever you want to go, in your 


terms. Now, you can input system names that 
make sense to you right on the screen* So you 
can switch platforms and applications at the 
stroke of a key or click of your mouse. 

Discover control you can count on. 
OSCAR firmware is installed in 
all Apex PC Solutions’ products. 
With Apex’s new password 
security, OSCAR adds one more 
level of protection to your data 
applications. 

Discover why everybody’s switching to 
Apex PC Solutions, Inc* Cali us today 
1-800-861-5858 or (206) 402-9393. 

"^when using SunDtal ™ 



\ 

N 



With mouse control, OSCAR offers 
switching at your fingertips. 


Innovation cfe 
Technology 
by Design 




http://www.apexpc.com 

20031 142nd Ave. HE • Wandinville, WA 98072 • (206) 402-9393 • e-tnnil address; sales@]KsoUom 


OSCAR and SwuOfnl iir« traikiwnb ttf Apen PC Sdirfiras, kc. All otfnr trademarks are tli€ property nf their respedrve holders. 
























E-Mail Software 



The Web’s most popular e-mail client has a new, 32-bit Windows client and 
much-enhanced filtering options. By Steven J. Vaughan-Nichols 


Eudorable Web Mail 




Choosing the default file-attachment protocol is 
only one of many Eudora Pro options. 


I I ualcomm’s latest Internet e- 

mail client^ Eudora Pro 3,0 for 
WindowSj delivers a newj 
I I 32-bit mail client for Win¬ 

dows 95 or NT and a 16-bit version for 
Windows Plus, it makes the Wintel 
offerings comparable to the Macintosh 
upgrade released last summer. Eudora 
has long been the source for robust^ sol¬ 
id e-mail clients, but this release adds 
extra features and polish. If you don’t 
agree it's worth $89 ($69 if you buy direct 
on the Web), you can download a “light" 
version for nothing- 

This upgrade does a good job of mak¬ 
ing POP/SMTP mail more manageable, 
adding support for Microsoft Exchange 
MAPI messages as well as the ability to 
retrieve e-mail from multiple POP 
accounts- Qualcomm has enhanced 
Eudora's mail-handling filters for greater 
flexibility in sorting incoming messages 
to different mailboxes, automatically 
responding to messages or senders, even 
dumping unwanted mail directly in the 
trash can. The Eudora address book has 
been enhanced, adding fields for fax 
and phone numbers. Qualcomm has also 
improved the program's handling of mail 
list groups. 

The mail filtering system is a god¬ 
send to anyone who spends much of the 


RATINGS 


TECHNOLOGY * * ^ * 

IMPLEMENTATION ★ ★ it * * 

PERFORMANCE * ★ # ★ 

day trying to swim to the surface of the e- 
mail flood- Choose the Filter option from 
the Tools menu and you can set rules for 
scanning incoming mail with up to two 
conditions in any part of a message’s 
header or body. You can select five dif¬ 
ferent actions for each message, includ¬ 
ing tossing the message into the trash, 
sorting a mail list item into its own fold¬ 


er, or using a form letter to respond auto¬ 
matically to requests. For example, you 
can create one filter that searches for the 
word “help” in message bodies, then 
autorespond with a message that says 
help is on the way. As e-mail rule sys¬ 
tems go, it’s impressive. 

New in 3.0 are templates called sta- 
rionery files, useful for sending the same 
message over and over. Sending price 
lists, directions, or any canned response 
is easy with these templates. Also new is 
the Extended Mes.saging Service Appli¬ 
cation Programming Interface (EMSAPl), 
which can .support e-mail client plug-in 
modules that may eventually do things 
like encrypt or decrypt plain text mes¬ 
sages, generate digital signatures for your 
own messages or verify digitally signed 
messages, run compression routines, or 
analyze message content. Unfortunately, 


though EMSAFI sounds impressive, only 
Qualcomm supports this proprietary 
standard at the moment, and only with 
very simple text-formatting plug-ins. 

That Eudora is a robust, bug-free pro¬ 
gram should not be surprising consider¬ 
ing Qualcomm's claimed 10 million 
users; if that number is accurate, Eudora 
is the most popul ar Internet e-mail client 
on the planet. I found the freeware ver¬ 
sion to have all the features 1 need. If 
you want a 32-bit mail application with 
powerful filtering functions, a config¬ 
urable toolbar, the ability to handle e-mail 
from more than one POP account, an 
enhanced address book, and more, then 
Eu do ra Pro 3.0 is an c xce I lent choice. □ 


Steuen}, Vaughan-Nichois is a writer who fre¬ 
quently covers Internet-related issues^ You can 
reach him at sjvii@vnal.com- 
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CD-ROM Drives 


Want the fastest drive on the block? Check out 
one of these screamers. By Jacqueline Emigh 


All 12X CD-ROM Drives Are Not Equal 



I n the beginning, the CD-ROM 
ran at IX speed, which begat 
2 X 5 then 4 X 5 and on and on. 
The fastest drives you can buy 
right now are 12 X screamers, which sat¬ 
isfy better than ever the high through¬ 
put speeds of multimedia and networked 
CD-ROM applications. Just a couple of 
years ago, the best (4X) drives transferred 
data at 600 KBps. The new 12X drives— 
from such CD-ROM kingpins as Mitsu¬ 
mi, Pioneer, Plextor, and Toshiba—can 
transfer data as fast as l.S MBps. How¬ 
ever, if youVe seen just one of these new 
12X drives, you haven’t necessarily seen 
them all. 


Going Around in Circles 

Until quite recently, all CD-ROM drives 
were based on a technology called con¬ 
stant linear velocity (CLV). Like the selec¬ 
tions on a music cassette, the files on a 
CD-ROM drive are laid down one after 
another, ultimately forming a spiraJ. And, 
like recorded tape, CLV keeps the record¬ 
ed data moving past the reading head at 
a constant speed, thus easily maintaining 
a fixed data-transfer rate. 

To make this happen, though, the 
drive must spin the disc faster as it reads 
tracks that are located closer to the cen¬ 
ter, because the inner tracks are short¬ 
er and contain less data than the outer 
tracks—^much as a slice of pie is narrow¬ 
er at the center than at the outer crust. 
(BYTE readers with long memories will 
remember floppy disk drives that also 
used CLV.) 

While CLV simplifies data handling, it 
complicates the physical operation of a 
drive. As drive speeds push higher, there 
comes a point where the ever-increasing 
rotational speed causes its own problems, 
such as vibration. While it*s not a factor 
at lower rotation rates, vibration can be 
problematic at higher speeds with un¬ 
balanced CDs and some OEM casings; in 



TECHNOLOaY * ★ ★ ★ 

IMPLEMENTATION ★ ★ * * 

PERFORMANCE it * * * 



TECHNOLOOY # * * * 

IMPLEMENTATION * * ^ * 

PERFORMANCE it it it it 


some situations, the disc rattles in the 
drive and can cause undue wear or even 
drive breakage. 

Most CD-ROM drive vendors are opt¬ 
ing for a solution that combines CLV with 
another approach, constant angular ve¬ 
locity (CAV), which uses a steady spin 
speed analogous to that of a phonograph 
record. CAV is helpful in achieving high 
performance at lower spin rates and for 
minimizing vibration. 

Previously adopted by vendors of la¬ 



TECHNDLOGY it it it it 
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serdisc players from hard drive technol¬ 
ogy, CAV relies on a variable data trans¬ 
fer rate, as opposed to the fixed rate of 
CLV. Data access can be faster, too, be¬ 
cause it isn*t necessary for the motor to 
speed up or slow down to change its rota¬ 
tional rate. 

Comparing access times isn’t easy, 
though, because different companies use 
different measurements. Access times are 
rated in two different ways: by how long 
it takes the read head to move a speci- 
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Comparison 


All 1 2X CD-ROM Drives Are Not Equal 


12X CD-ROM Features 



5CSI-2 

ATAPI 

Pure 

CLV/ 

Caddy Tray 

SCAM 

Buffer 

Typical access 




CLV 

CAV 




size (KB) 

time (ms) 

Toshiba 

✓ 

✓ 


✓ 

✓ 

✓ 

✓ 

256 

125 

Pioneer 

✓ 

✓ 


✓ 


✓ 


128 

N/A 

Mitsumi 


✓ 

✓ 



✓ 

N/A 

256 

130 

Plextor 

✓ 

✓ 

✓ 


✓ 

✓ 

✓ 

512 

110 


✓N/A = not applicable. 


fied distance across the disc, and by how 
long it takes the head to actually read 
data from its location on the disc. The sec¬ 
ond type of rating, called access time with 
latencyj is variously referred to as “ran¬ 
dom seektime’^ or “average random access 
time^ by vendors* 

Is access time important? The answer 
depends on your particular application* 
Random seek time can be a significant 
factor in applications such as computer 
games, where the head is moving con¬ 
stantly about the disc* Access time is not 
important, though, if all youTe doing is 
copying a program or an OS to the hard 
drive. In this type of application, the head 
reads data in a steady stream. 

Interface Matters 

The type of interface used is another dif¬ 
ferentiator between drives. Despite their 
advantages for cross-platform and multi- 
peripheral connectivity, SCSI implemen¬ 
tations can be more complicated to install 
(especially on Wintel machines) than drives 
with IDE interfaces. To ease this process, 
vendors of SCSI drives are adopting a tech¬ 
nology that is known as SCSI Configura¬ 
tion AutoMagically (SCAM), 

Another trait of drives with SCSI con¬ 
nectors: The larger the memory buffer, the 
better the throughput. Among the con¬ 
temporary crop of high-speed 12X drives, 
buffers range from 128 KB up to S12 KB* 
Implementation, however, can be even 
more important to drive performance than 
the type of technology used. Depending 


on how it's implemented, a 128-iCB buffer 
can be more efficient than a 256-KB buffer, 
for example. 

One important difference between the 
two Types of interfaces (as far as CD-ROM 
drives are concerned) is that SCSI drives re¬ 
quire considerably fewer CPU cycles than 
[DE drives do, because much of the address 
processing and data dispatch happens on 
the SCSI board. This difference is irrele¬ 
vant for many applications, but it can be 
significant for multimedia and game CDs, 
where the data requires lots of processing 
as it's read in from the drive. Displaying 
an MPEG-encoded video sequence is an 
example. With such applications, SCSI 
drives should show noticeably snappier 
performance. 

Other components in the complex CD- 
ROM drive mechanism that vendors try 
to keep “up to speed'' include the motor, 
or servo mechanism; the controller chip; 
laser read-ahead; the pickup read head; 
the read-ahead buffer; and firmware* CLV 
dri ves require a motor that can accommo¬ 


date variable speeds—a different type than 
what's used in CAV units. 


Toshiba XM-5701I 


ADVANTAGES: V H 

-H First SCSI-2 12X drive . i 

+ SCAM for easy setup 
DISADVANTAGE: 

- Middling application performance 


T oshiba's first two entries in the 12X 
arena, the XM-5701B SCSI and the 
XM-5702B ATAPI (enhanced IDE) drives, 
typify the rising industry trend toward 
combining CLV and CAV. Linder Toshiba’s 
Partial Constant Angular Velocity (PCAV) 
model for its 12 X drives, CAV is used for 
reading the inner portion of the disc, and 
CLV is used for the outer tracks. 

Like other drives implementing CLV, 
the Toshiba internal drives attain a sus¬ 
tained data transfer rate up to IJ MBps on 
the outer tracks. Average random-access 
time is 125 milliseconds. Both drives use a 
variable-speed playback system designed 
to reduce random-access times by allow¬ 
ing the drive to read data upon seek com¬ 
pletion, before the disc reaches standard 
rotational speeds, 

Toshiba's XM-5701B is the first 12X 
drive to be outfitted with a SCSI-2 connec¬ 
tor. For easier SCSI connection to a PC or 
a Mac, the XM-5701B comes with SCAM 
Level 2 software. 

The Toshiba drives can be mounted 
either horizontally or vertically within 
a PC or a Mac. Both L98-pound internal 
drives come standard with a tray-loading 
disc mechanism; an emergency eject but¬ 
ton; and a “media-removal prevention” 
feature for making sure the disc does not 
eject during read operations. The XM- 
5701B SCSI unit is priced at $195; the XM- 
5702B ATAPI costs $165. Toshiba is also 
planning to offer an external SCSI-2 mod¬ 
el, the TXM-5701, continued 


CD Tach 11 for Windows 95 Test Results 


FX-llOT (EIDEJ 
Pioneer 
DR-444 (BDE) 
Plextor 12PleX 
PX-12CSI (SCStl 
Toshiba 

XM-5701B (SCSI] 



0 20 40 60 so IDO 

Index 

H MultEmedia O Application 



40 60 80 

Mmisecands 

! Random Access 


100 120 


Multimedia and Application indexes are weighted indexes based on throughput. CPU utlIllation, and random- 
access time. Tests were run with V/jndofws 95 supplementary CD-ROM caching and read-ahead sot at maxinnum 
levels for best pertonmance. 

Random Access was tested with minimal Windows 9b caching and read-ahead to obtain the best limes. 

CD Tach 1.1 for Windows 95 is a product ofTestaCD Labs. (408) 944-9860. 

Ail tests were run on a 20O-MH? Gateway 2000 P5-2D0 Pentium system with 16 MB of RAM. 
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The ediLor^^^ BYTE Mfitgazine ga\? the Best of Show award ^i Computek Taipei...Spot 
Technologie^>;SfanTak-2c, an inexpensive color flatbed scanner with a host of nice useful 
software applicaiipns... 


GER 


CHIP 





" Chip Magazine June J 996 

...The flatbed scanner FotoTak occupies a very sinalTplace on the wrlUng desk and Is a good 
scanner for pictures and logos scanning... 


GER 


™ Pc Magazine F^ruary, 1996 la.^S^iGiSSS 

^ ,..A user with experience takes only up to 15 minutes to install the interface card and 

/ installing the software. The operation is vet)^ easy. Strengths: simple mstallation, simple 

usage, good price and performance,,. 


BLG 


II 


Cm Magazine 


April, 1996 


cm 


,.ScanTak-2c flatbed color scanner produces true-to-nature colours, multhwindows 

T1 

October 1996 


PageTaU - 

4|r 


r prc 

scanning, console screen preview, inielligent user interface,.." 

GBR SIS Pc Magazine 

...Highly recommended Spot's ScanTak-2c.,. 


GBR 


Computer Ute 


Computedjfe 


October, 1996 

...ScanTak-2c is ideal for OCR, scanning for Web pages and colour posilionals for DTP, It's a 
neat TWAIN-compatible, plug-and 


r DO 

/ device. Business card software, a document 
management desktop, mofphrng, editing and OCR tools are all provided - all of it is 
perfectly functional... 


•North California 

1-800-875-3224 

•South California 

1-800-367-6883 

•Canada 

1-B00-665-50B4 

• New Jersey 

1-300-523-6454 

• New Yori< 

1-800-393-0092 i 

•Ohio 

1-800-969-3705 

•Spot USA 

1-800-611-SPOT 

•SPOT UK 

44-1705-664144 

•Spot Technology Inc, 886-3-5979345 


5pot@ms2.hinet.net 


HKG msi Modern Euectronics June, 1996 

...There seems to be no procedent for this super-value offer, ScanTak-2c, Spot Technology 
also has another remarkable new product. The compact FotoTak-6 flatbed colour scanner 
forphotographsandpictures... 


HKG Asian SOURCES, CoMPUTH? October, 1996 

...FotoTak-6, using a parallel port to support PnP operations for small office and home 
users. The integrated award-winning software creates unique greeting cards, T-shirt designs 
and Web publlsning... 


MARCH U-19, 1997 
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Ftnaliii ni /vji tu d tj j c ^ SPOT TECHNOLOGY INC. 
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]Line9,1996 Octoher, 1^6 Novtmbcr, I99& March 17 , October, 1996 November 1996 http://WWW.SpOt.COm.tW 

Circle 740 on Inquiry Card (RESELLERS: 741). 





































Comparison 


All 12X CD-ROM Drives Are Not Equal 


TECH FOCUS 


DRIVE SPEEDS 


CD Algebra; 12X = 10X = 8X? 

For most people, CD performance Is measured in X*s. What's an X, you ask, and why? In CD- 
ROMese, 1X refers to the original CD-ROM drives, which could transfer data at 150 K8ps. 
Then we got double-speed drives, abbreviated as 2X, which spun twice as fast as the 1X de- 
vieesa As drive rotational and data transfer speeds tncreascd, the X nomenclature stuck, so 
we now have 12X drives, and 16X units will be out soon. Theoreticallyi this X rating means 
that a 12X drive spins 12 times as fast as 1X units and transfers data at 1.8 MBps. 

The 12X drives are capable of operating at up to t2X rotational rates, but strictly speak¬ 
ing, there's no such thing as a “pure" 12X drive. In the real world, 12X CD-ROM drives attain 
these speeds only under optimum conditions. Even a CLV drive will fall back from 12X to 8X-^ 
and subsequently to 4X and IX—if disc imperfections get in the way of read performance. 

One advantage of CAV is that fallback to slower speeds tends to occur in much smaller 
increments. This keeps the data transfer rate close to its 1.8-MBps maximum. 

Acknowledging this situation, some vendors are now beginning to move beyond simple- 
minded terminology. They are now describing spin rates in terms of ranges or averages. 


Pioneer DR-444 


ADVANTAGES: 

+ Vibration seneorto control mode 
+ High eat throughput, lowest access time 
DISADVANTAGE: 

- No caddy model available 


P ioneer was the first company to com¬ 
bine CLV and CAV technologies in its 
earlier 8X drive. With its new DR-444 and 
DR-466 SCSI I2X internal drives, the com^ 
pany adds two new twists: a vibration sen¬ 
sor attached to the on-board embedded 
controller, and a new CLV/CAV switching 
mode, controlled by the drive’s firmware. 
When the vibration sensor detects a vi- 


PRODUCT INFORMATION 


DR-444 

12PleX 

Price not established 

$399 for caddy ver¬ 

Pioneer New Media 

sion; $349 for interna) 

Tedinologies, Inc. 

tray version 

Long Beach. CA 

Plextor Corp. 

(800)444-6784 

Santa Gara, CA 

(310)952-2111 

(408)980-1838 

fax: (310) 952-2990 

fax: (408) 988-1010 

http ://w w w.pion eerusa 

http://www.plextor 

.com 

.com 

Circle 1059 

Circle 1062 

on Inquiry Card. 

on Inquiry Card. 

FX-120T 

XM-5701B 

$249 

$195 

Mibomi Electronics 

Toshiba America 

Corp. 

Information Systems^ 

Irving, TX 

Inc. 

(214)550-7300 

Irvine, CA 

fax: (214) 550-7424 

(714)457-0777 

http:// WWW. ntitsu mi 

http :/y WWW. tosh iha 

.com 

.com 

Circle 1061 

Circle 1060 

on Inquiry Card. 

on Inquiry Card. 


bration level of over 4 g’s, the drive switch¬ 
es from CLV to CLV/CAV mode, slowing 
the disc’s rotational speed. The drive then 
gradually speeds up until it reaches the 
CLV threshold, where it maintains a con¬ 
stant rotational rate unless it encounters 
high vibration again. OEMs can set the vi¬ 
bration level to 2.2 g’s. Also new is a rede¬ 
signed VLSI chip set, intended to provide 
true CLV throughput in CLV mode. 

Both drives transfer data at 1800 KBps 
under CLV, with a stated average random- 
seek rime of 80 ms in “combination mode,’’ 
and a data-access rime of 100 ms. Pricing 
was not available at press rime. 



ADVANTAGES: ' 

+ Available in tray and caddy versions 
+ 51 2-KB buffer 
DISADVANTAGE: 

- Expensive 


W ith its new IZPleX drive, Plextor 
is sticking with traditional end-to- 
end CLV. The theory is that it’s better to 
offer a sustained data transfer rate for high- 
throughput networked and video stream¬ 
ing applications—since most CD applica¬ 
tions don’t contain enough data to fill the 
disc anyway and, consequently, to benefit 
from combined CLV/CAV technology. 

Available in both internal and exter¬ 
nal tray-to a ding and caddy-loading ver¬ 
sions, Plextor’s 12X CD-ROM drive also 
includes a feature called automatic audio 
alignment, for no-skip audio playback. 


Despite its CLV design, the 12PIeX pro¬ 
vides a fast random-access time of 105 ms. 
Software utilities bundled with the drive 
let you adjust the default 2-minute spin- 
down rime for flexible data-access times. 

The uriliries also include audio controls 
plus an audio-capmre tool, which allows 
you to quickly save standard audio CDs 
to the hard disk as WAV files. For more rap¬ 
id audio/video playback, Plextor’s 12PleX 
drive uses a SCAM-compliant fast SCSI con¬ 
nector, plus a roomy 512-KB disc buffer. 

Priced at $399 for the caddy version and 
$349 for the new internal tray version, 
the llPleX kits include a bus-mastering 
SCSI host adapter. 



+ Relatively inaxpenaive 
+ Bundled with two CDs 
DISADVANTAGE: 

- Slowest performer 


M itsumi’s new FX-120 Series of 12X 
CD-ROMs also use CLV technology 
from end to end. But that will change when 
its next drive generation arrives later this 
year, with rated speeds of 16X. 

The Mitsumi t2X internal ATAPI IDE 
drive operates at a sustained data transfer 
rate of 1800 KBps, with a reported data- 
access time of 130 ms. The internal mem¬ 
ory buffer has a capacity of 256 KB. 

The FX-120 Series also features a pat¬ 
ented tray design that holds the CD while 
permitting the drive to operate either hor¬ 
izontally or vertically. The $249 drive is 
bundled with two CD-ROM discs from Mi¬ 
crosoft: the Internet Explorer Web brows¬ 
er and Games for Windows 95. 

For its 16X drives, Mitsumi plans to use 
a combined CLV/CAV approach. Much like 
Toshiba’s 12X design, Mitsumi’s 16X strat¬ 
egy calls for CAV on the inner tracks and 
CLV on the outer tracks. 

Our BYTE Best pick is the Pioneer DR- 
444. It has the highest throughput and low¬ 
est random-access time, giving it the best 
application score on the CD Tach rest. Plus, 
we were impressed with its switched solu¬ 
tion to the CLV vibration problem, and we 
expect its high CPU utilization to drop in 
the SCSI version. □ 


Jacqueline Emigh (je m 1 g h @ I k. n etco Fn.coTH ) is 
a freelance writer based in Boston. 
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FREE PRODUCT INFORMATION 


BYTE Advertisers Deliver the 
Information Yhu Need - FAST! 


IST: ^ 

IQUIRE BY MAIL 

Her your rrame 
d address at right, 
len circle the 
tjuiry numbers 
pt correspond to 
Keonthe 
Ivertisement or 
FE article, and 
jiil this attached 
rd. 


YES! I want FREE product information from the foiiowing advertisers 


Fill out this coupon carefully. PteBse print 


Title 


Comimnv 


Address 


City 


Sia!e_ 
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1 □System lntflgratef, VAR, Computer Semcft BurBadi, 

Software Ranning & Glutting Service 

I □ MafUffacturBr (pttiar than computer) 

3 □ rrancB/lnsureocsrfteal Estalc 
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ion Other (Pfcasa sp^}:_ 
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ZOn CPnsuiting 

21 □ OthftT {Please specify):__ 
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Z/D Systems Software Prctfucte 
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Web Update Software 


Marimba's Castanet applies a new broadcasting paradigm to 
Web-based publishing and software distribution. By Pete Loshin 


Tune In, Turn On the Web 


HlilB 


TiHTct Channel Helh 

Mffinnba ) Channefe | Listing | Hot Configure ] 

Loading j u^er j N^work | Options ] 
Autamelic updates can be Bade: 

|Ar^ fiff» 3 

Frequency d mjtotaatk: updales: 




At most once an hour 

rr 

As often as needed 


At most evc^ 1 Emin 


At most evcQf 30min 

9 

At most once an hoti 


At most cnee a dav 



achanneiby 


Reset 


Apply I 


Castanet and Bongo 
Tuner; free 

Transmitter: $995 for 100 
users per hour per channel; 

$15i000 for unlimited license. 
Bongo: $495 (Windows 95 or 
NT 4.0, or Solans 2A or higher). 

Marimba, Inc. 

Palo Alto, CA 

(415)328 5282 
fax: (415) 328-5295 

J nf o@ marim ba. co m 

http: //www.rn ari m ba.com / 
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Users configure the Castanet tuner to update Castanet 
channels as often (or as rarely) as desired. 


hange is the only constant in 
the world of the Internet, 
Keeping up with it is tedious 
and inconvenient; whether 
you’re after news or the latest browser 
release, downloading the necessary hies 
and pages repeatedly caji get tiresome. 
Marimba, a start-op company run by for¬ 
mer members of Sun *s Java development 
ream, may have the ieasr-effon answer 
for keeping current with Web updates. 
A unique architecture embodied in Ma¬ 
rimba’s new Castanet Software Distribu¬ 
tion System combines server “push’’ and 
browser “pull” to get around the Web’s 
growing bandwidth problems. The result 
is fast, efficient distribution of Web pages 
and Java programs* 

Castanet borrows somewhat from 
the cable TV model. With TV, you need a 
cable box that’s fed by a transmitter, you 
sign up to receive specific channels of pro¬ 
gramming, and you tunc in whenever you 
want. With Castanet, instead of a cable 
box you use the free Castanet tuner client. 
On the server side, a Castanet transmit¬ 
ter delivers the information {software for 
a repeater and proxy server are expected 
to be available by the time this review sees 
print). The channels deliver Java applets, 
applications, or Web pages, and you re¬ 
ceive only those you’ve subscribed to. 


1 RATINGS 1 

TECHNOLOGY 

★ 

it 

★ 

* ★ 

IMPLEMENTATION 

★ 

it 

it 

★ 

PERFORMANCE 

■k 

★ 

* 

★ it 


Mac versions of all products will even¬ 
tually join those for Windows 95 and NT 
and Solaris. 

Using beta versions of the Castanet 
transmitter and Bongo, Marimba’s chan¬ 
nel-building tool, I brought up a simple 
channel in less than an hour.The Castanet 
tuner is about as easy to use as an aver¬ 
age stereo system. Download and install 


it, fill out a dialog box with a bit of net¬ 
work and personal information, and you 
can “subscribe” to channels—that is, 
download software and/or data. Chan¬ 
nels arc downloaded through Web pages 
like Marimba’s (bttp://www,marimba 
.com/channels/) or by connecting direct¬ 
ly to a Castanet transmitter through the 
tuner control panel 

Most controls are clearly marked on 
the front of the box. You control frequen¬ 
cy and schedule channel updates by click¬ 
ing on the Configure Loading tabs of the 
tuner control panel. You can easily create 
a desktop icon for a Castanet channel by 
selecting the channel and then choosing 
Create Shortcut from the Channel pull¬ 
down menu. 

Castanet adds a Channels option to 
the Windows taskbar through which you 
can start all subscribed channels whether 
or not you’re connected to the Internet 
or an intranet. The default is for a chan¬ 
nels option to appear at the top of the 
Windows taskbar, with each transmitter 


listed separately and all channels appear¬ 
ing as suboptions under their respective 
transmitters. If you don’t care for that ar¬ 
rangement, you can move the icons any¬ 
where on the taskbar. 

Turning On, Tuning In 

Underneath the hood, the cable-TV anal¬ 
ogy is less appropriate. The tuner tegu- 
1 ariy po lls al 1 transmi nets th at carry chan¬ 
nels to which it’s subscribed, and each 
transmitter responds by sending the lat¬ 
est versions of those channels if they dif¬ 
fer from the tuner’s current version. Up¬ 
date frequency varies, depending on the 
end-user configuration as well as on the 
channel itself. 

Castanet uses Application Distribu¬ 
tion Protocol (ADP), a protocol for mir¬ 
roring code and data over network con¬ 
nections, to improve performance and 
optimize bandwidth. Where possible, 
updates are done incrementally to save on 
bandwidth. In all cases, users get the most 
recent u pdare a vailab le. continued 
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Tune In, Turn On the Web 


The transmitter is as easy to adminis¬ 
ter as the tuiien It involves setting a root 
directory^ host name and port number, and 
password and trusted hosts for administra¬ 
tion. Advanced settings include the num¬ 
ber of concurrent processes and threads, 
as well as the size of the mem ory cache 
for each process. Once the transmitter is 
configured and launched, you can add, re¬ 
move, or modify channels with the put- 
back program, even while the transmitter 
is running. You don’t need to bring the sys¬ 
tem down for updates. 

Putback is fairly easy to use once you’ve 
figured out the steps. This is where you can 
enter a channel’s description, author, and 


[ ... - : 

Marimba's Castanet Software Distribution 
System approaebes the Web-performance 
problem from two sides; scalability and 
browser performance. Because browser per¬ 
formance typiealty degrades as the number 
of users increases, these are two sides of the 
same coin. The Castanet archi¬ 
tecture approaches the prob¬ 
lem by stmplif/ing distribution 
through proxies and repeaters, 
thus splitting up bandwidth 
issues among a number of dis» 
tributed systems. Instead of a 
single transmitter serving all 
tuners, repeaters are placed 
where they are needed to keep 
all channels up-to-date for 
local users and to improve us¬ 
ers' performance by eliminat¬ 
ing the need for traosoeeanic 
and transcontinental Web links. 

Castanet balances loads by 
making all tuners connect in¬ 
itially to a main transmitter 
when subscribing to a channel. If the trans¬ 
mitter has a repeater that’s located closer 
to the subscriber, it points the tuner to that 
repeater. Channel updates are done trans¬ 
parently, between the tuner and the repeater, 
which is kept up-to-date by the transmitter 
(see the figure above]. If the n^peater is down, 
the tuner is smart enough to go back to the 
original uniform resource locator (URL) and 
obtain the update directly from the trans¬ 
mitter (or get referred to another function¬ 
al repeater). 

Bandwidth is an issue for subscribers, 
too. if they happen to be sitting inside a cor- 


administrator. You can also set the update 
frequency for specific channels. For ex¬ 
ample, if the channel is a stock-ticker ap¬ 
plet, you can set it to look for updates fre¬ 
quently; if it’s a daily crossword puzzle, 
there’s no need to update it more than 
once a day. You can also set the update 
frequency for inactive channels'—that is, 
how often the channel should be updated 
even when it’s not being used. 

Banging on the 
(Bongo) Drums 

Bongo is a visual tool for authoring Java 
applets and for creating GUIs, called pre¬ 
sentations, which are Castanet’s basic 


porate firewall. A Castanet proxy server 
placed outside the Firewall acts as a special 
kind of repeater, a single point of contact 
for all corporately subscribed chan nels. The 
proxy server can relay updates directly to 
users, minimizing the number of direct con¬ 


nections to each Castanet transmitter. 

Finally, TCP virtual circuits for every file 
and graphic sent over the Web really drag 
down browser performance. Marimba's pat¬ 
ent-pending Application Distributton Pro¬ 
tocol (ADP) establishes a single TCP circuit 
between tuner and transmitter and uses it 
to update all channels at once, eliminating 
a huge amount of protocol overhead. Incre¬ 
mental updating of code and data also helps 
to reduce the amount of network traffic. 
Marimba says that it's patenting ADP to re¬ 
tain control over its early development, much 
as Sun retained control over Java. 


building blocks for turning data and ap¬ 
plets into channels. Bongo includes a full 
toolbox of GUI widgets and a framework 
for integrating them. 

Bongo was easy enough even for this 
nonprogrammer. It's evocative of Hyper¬ 
Card in its extensive use of containers and 
scripting. You edit presentations in two 
separate windows: a control panel for op¬ 
ening files and editing properties and 
scripts, and another window for visually 
editing or browsing the presentation itself 

Adding a GUI component is as simple 
as choosing one from the editing window’s 
New puil-down menu. You can resize it 
or drag it around the window with your 
mouse in the browsing/editing window. 
You can also edit a widget script and mod¬ 
ify appearance properties, such as labels, 
patterns, and text alignment, in the other 
window. Marimba adds plenty of sample 
code and a simple tutorial to the gener¬ 
ous helping of GUI widgets—enough to 
get started with Bongo, at least. It took me 
only a few minutes to dope out where all 
the software controls were and roughly 
what they did, and I was able to intelligent¬ 
ly modify samples almost from the start. 

The Bottom Line 

The Castanet tuner is so unprepossess¬ 
ing on installation that some users will 
forget it’s there until they need to use a 
channel, and then they may need a mo¬ 
ment to remember how to use it. The trans¬ 
mitter and putback interfaces take a little 
getting used to, and Bongo presents a 
slightly steeper learning curve. Once these 
products emerge from beta testing, 1 ex¬ 
pect that they will have easier-to-use knobs 
and buttons. 

Castanet’s scalability is an unanswered 
question. Marimba claims that Castanet 
exceeds the company’s expectations and 
should be able to handle millions of us¬ 
ers through a single uniform restjurce loca¬ 
tor (URL), although I wasn’t able to test 
th is claim. The bigger question is whether 
Castanet will catch the fancy of end users 
and content providers. But with clever, 
paradi gm-$hi fting tech n oiogy and Marim¬ 
ba’s knack for capturing mind share, Cas¬ 
tanet has as good a chance as any to be the 
vehicle that brings Web applications to the 
masses. 0 


Fete Loshin is a technical editor forWiTE re¬ 
views and duthofofTQFI^ Clearly Explained 
(Academic Press Professional, 1997). Yow can 
reach him p I os b i n @ b i x.co m. 


TECH FOCUS 


PERFORMANCE 



Castanet tries to relieve Web bottlenecks by 
distributing the load to server-based repeaters. 
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Take the quickest route to healthcare 
Information Systems solutions 


I n today's dynamic healthcare climate, 
decisionmakers can’t afford to get 
lost while searching for the right 
Information Systems solution. 

MDB Information Services—an 
alliance with Datapro Information 
Services Group and MDB Information 
Network^—^delivers the break youVe 
been looking for. We’re the only 
worldwide, comprehensive provider 
of immediate, actionable data for 
purchasing Administrative Systems, 
Clinical Support Systems, Client Server 
Technology, and Network Integration. 

MDB Information Network members 
annually save more than two to three 
times their membership cost to MDB 
Information Services by relying on 
MDB's up-to-the-mimite acquisition 
and analysis of information on hun¬ 
dreds of Information Systems products 
and services* 


Plus Added Value 

MDB Information Services also delivers: 

• Information technology 
briefings/straiegic planning 

• Custom RFP electronic templates 
t o speed response 

• Cost-benefit analysis of systems 
and technologies 

• Success Matrix to measure process 
improvement 

• Access to Consultation Center 
and on-line services 

Call 1-800-687-000I 



MDB INFORMATION SERVICfS 

An cifJinniTf wiJi DotEfjJi-o Sfrviffs Grouji, 

Andersen Ccns111narid Jn/nrtni^non Ntrlworlr 


Administrative Systems 

General Financials to Utilization 
Management, Ancillaries including 
Home Health and Long-term Care, 

Clinical Support Systems 

ER, Laboratory Pharmacy Radiology 
Physician Management Systems, 
Clinical Pathways, and more* 

Client Server Technology 

From Worksiattons to Tdemanagemeni, 
Scheduling to Network Management* 

Network Integration 

Network Operating Systems to 
Community Health Information 
and beyond. 


DATAPRO 


MDB Information Services S910 H. Central Expres^woy Suite 1800 Dallas lexos 75206 mdhinbnef.com 
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of Bug-Hunting 
and a New Frontier 


Jerry Pournelle 


ILUI 


You can’t always predict 
the way two programs will 
interact—but you can be 
sure graphics design will 
never be the same. 


ome trite phrases arc true. In 
particular, things often really 
aren^'t what they seem, espe¬ 
cially if you're bug-hunting. 

It all started when I installed a Zip drive 
on Old Cow, the 486DX2 that sits upstairs 
in my monkish cell. For those who^e 
tuned in late, Tve converted Alex's old 
room into a hare-bones place to write: no 
books, no games, no modem, and, most 
of ail, no phone. I go there 2 or 3 hours a 
day to write fiction. There's nothing 
else I can do up there. It's the best thing 
that's happened to me in yearsj IVe aver¬ 
aged more than 1000 words a day since I 
started that regime. 

There are logistical problems. Old 
Cow isn't on my network, and putting 
him there would defeat the whole pur¬ 
pose, but I do need a way to bring down 
the results of my work. That means not 
only Word fiies^—text, work record, 
dictionaries—but my Info Select notes, 
and my journals, which I keep in Franklin 
Quest Ascend. All that is too large to fit 
on a floppy disk, so a parallel Zip drive 
was the obvious answer. 

The problem was Ascend. That subdi¬ 
rectory has a lor of files in it. Most of them 
don't change from day to day, but they 
can: Ascend keeps separate files for cal¬ 
endars, appointments, special tasks. Red 
Tab tasks, the phone list, journal, day¬ 
book, and some others. Zip drives are fast 
enough that 1 could just copy and over¬ 
write all the files, but when I was using 
floppy disks to transfer this stuff, it was 
painfully slow, so I fell into the habit of 
copying only the files T had modified. 

Alas, Microsoft Windows 95 Explorer 
doesn’t have a way to copy only later files. 
My first way around that was to use Nor¬ 
ton Commander in a DOS window. Over 
the years, I’ve gotten into the habit of 


using Commander for nearly everything, 
and my fingers know the keystrokes 
down to a cellular memory level. I'd sim¬ 
ply order the files by date (F9-L-M in 
Commander’s sequence), use the right 
mouse button to select all files recently 
modified, and press F5 to copy them. 

Unfortunately, Commander is a bad 
habit I ought to break. It doesn't under¬ 
stand long filenames, and worse, if it does 
transfer a long filename, it truncates it 
into one of those eight-plus-three-with- 
a-sqtiiggle filenames; and once it has done 
that, you'll never get the long filename 
back without renaming it. I keep hear¬ 
ing about a Win 95 version that fixes this. 


but 1 sure don't know how to get it. 

A better choice would be the shareware 
program Windows Commander, but, 
alas, it is published by a chap in Switzer¬ 
land who makes it exceedingly hard to 
send him the registcation fee unless you're 
on CompuServe, which I'm not; and the 
program makes increasingly ominous 
threats to those who haven't registered, 
it's also not all that easy to install. 

The best solution is one Fve recom¬ 
mended before: Canyon Software’s Drag 
And File Gold Desktop (DAFGD). This 
understands long filenames, and while 
the interface isn't the old, familiar Nor¬ 
ton Commander display—it looks a lot 
like Explorer—it will do all Commander 
can do and more. 

Some of the features aren’t obvious, 
and 1 really miss Commander’s F3 to view 
and F4 to cdita selected file, but an hour's 
spelunking in DAFGD will reward you 
with a uti lity that doc s al m ost every th i ng 
you would want a file utility to do. You’ll 


particularly want to look in both the 
Options and Actions menus. You'll also 
want to examine the iconic buttons on 
the toolbar, and if you don't understand 
what some of those commands do, find 
out: most are useful. 

Alas, I hadn't done that spelunking. 
Worse, I began to have what I thought 
were problems with DAFGD not copy¬ 
ing things. I would drag the Ascend direc¬ 
tory to the Zip drive, select the “copy 
newer files only" button, watch what 
looked like file transfers—and then dis¬ 
cover that the files hadn't been transferred. 

This was infuriating, and I called 
Canyon Software in high dudgeon. They 


were extremely interested, because 
although I had an older version of 
DAFGD, there doesn't seem to be any 
mechanism to cause that particular fail¬ 
ure. I went through the problem while I 
was on the phone: open Ascend on the 
C drive, look at the task list to be sure it 
hadn’t been updated, dose Ascend, and 
then use DAFGD to drag the Ascend direc¬ 
tory with its updated files from the Zip 
drive to the C drive with the “copy newer 
files only" option set. 

The result was no result: the Ascend 
files were not updated. This time, though, 

1 went back to look at the actual dates of 
the files—^you can sort by date in DAFGD 
exactly as you do in Windows 95 Details 
view, by clicking on the category name in 
the toolbar. Modified in this case—and 
discovered to my horror that all the 
Ascend files on the C drive were now 
later than those on the Zip drive. Indeed, 
they were not merely later, they were 
about 1 minute old, continued 
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Over the years. I've gotten into the habit of using 
Commander for nearly everything. 
















Circle 224 on Inquiry Card (RESELLERS: 225). 


Chaos Manor 


Ascend rewrites all its files when you 
close the program. It does this whether or 
not you have modified that file. DAFGD 
was doing precisely what it was supposed 
to be doing. 

All’s well that ends well. The result of 
all this is Fve discovered just how useful 
DAFGD can be. Just about every feature T 
liked in Norton Comrnander is hidden in 
there somewhere; and unlike Windows 
Commander, it's easy to get and pay for 
DAFGD. 

You can install it on a server—we have 
ours on Spirit, a Windows NT server off in 
the back room—and run locally. The 
only penalty for that is when it first comes 
up, DAFGD sorts and examines the direc¬ 
tory it sits on, and that's the big4-GB hard 
drive in Spirit, so it does take a few sec¬ 
onds. [t isn't all that long a delay, and if 
what you wanted to do was send stuff to 
the server—that's often the reason! invoke 
DAFGD—you’d have to let it do that any¬ 
way. There’s also a nifty toolbar addition 
utility that lists all your drives, local and 
networked, so you can choose any one of 
them instantly. 

All told. Drag And Fite Gold Desktop 
is about the most useful file utility I have 
at Chaos Manor. Highly recommended. 


n the past year or so, there’s been what 
amounts to a revolution in computer 
graphics. Capabilities previously available 
only on Silicon Graphics systems costing 
six figures are now available at modest 
costs. Moreover, every week my local 
papers have articles about start-up graph¬ 
ics workshop companies. It’s a growing 
and lucrative field for those with talent and 
understanding of computer graphics, 

Wc get to look at a lot of graphics equip¬ 
ment, Testing it is a problem, because I 
don't do much graphics work, and cer¬ 
tainly nothing that pushes a system to its 
limits. Fortunately, David Em does. David 
is a fine artist who many years ago discov¬ 
ered computers as an art medium. The Art 
of Dat^id Em was once my book of the 
month. He has had exhibits in institum- 
ions including the Museums of Modern 
Art in both Paris and Madrid. 

The following is more his report than 
mine and is based on his impressions from 
using a great deal of high-end equipment. 
Naturally we can't possibly look at every¬ 
thing; on the other hand, we did look for 
stuff we thought might be competitive. I 
asked David to recommend three graph¬ 
ics systems: beginner, serious user willing 


you're due 
at a conference 
halfway around 
the world 
in ten minutes. 


plenty of time 
for a second cup 
of coffee. 


Suddenly, you can collaborate and talk 
With anyone, anytime, in reaHime. To 
be this productive, aft you need is an 
Internet or IntraneHonnected PC 
and fnternet Conference Professional 
2.0. This powerful new communica- 
tions tool expands the functionality of 
the PC, providing dynamic, reahtime 
appiication and file sharing, with up to 
250 peoptB Bimuitaneousiy. 

Brainstorm. Edit documents. Even surf 
the web together, ifs fast, flextble, cost 
effective and easy it uses the tools you 
know, ilke whiteboards, and tools you 
use, tike Windows applications. 

Just imagine what you can do with 
Internet Conference from VocalTec. 

And while you 're thinking about it, 
your coffee's waiting. 
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to spend a little money, and high-end 
professional. Here’s the result. 

First, surprise! At the high end, PCs may 
be better than Macs for 3-D graphics; cer- 
tainly they’re competitive. That wouldn’t 
have been true six months ago. For 2-D 
work, it's a dead heat. Adobe Photoshop 
is the vital program for image processing, 
and the performance is indistinguishable 
in top-end NT and Apple machines. Also, 
Photoshop 4.0 can take advantage of mul¬ 
tiple processors, and PCs have a head 
start in that area; on the other hand, mul¬ 
tiprocessing is finally becoming a reality 
for Macs (for details, see ‘‘The Mac Goes 
Multiprocessor” on page 59). 

As reported in a previous column. Inter- 
graph’s dual-processor TD2-400 NT sys¬ 
tem is about as high end as you can get. It’s 
not cheap, but you'll get your money’s 
worth, everything is integrated, and their 
technical support and service are Icgen- 
darily good. They’ve also just announced 
a new series of more midrange NT work¬ 
stations. We haven’t seen those yet. 

If you build your own high-end sys¬ 
tem, there are three major video boards 
that we can recommend from experience: 
Matrox, Diamond, and Intergraph. Since 
their performance under NT 4,0 depends 
on drivers, some of them just coming out, 
we don’t have a full report, but clearly they 
all are good enough. Be warned: if you 
plan to use Kinetix/Autodesk’s 3D Studio 
Max, you need a board with “HEroi ” driv¬ 
ers, Kinetix’s own driver standard, on 
top of the OS drivers. 

On the low end, there are some rock- 
bottom limits. First, no graphics board 
with less than 4 MB of some kind of RAM 
and a GLINT chip is worth considering. 
Even 8 MBof RAM isn’t too much, if you’re 
planning to use 1280 by 1024 pixels or 
higher resolution. In this product segment. 
Diamond and Matrox are the main con¬ 
tenders; either is good enough. Second, 
you shouldn't consider anything less 
than a good Pentium or Pentium Pro. Be 
sure there is 512 KB of level 2 cache mem¬ 
ory. Serious graphics work starts at 32 MB 
of RAM; you'll be miserable with less. At 
64 MB your life gets better, and 512 MB is 
not too much for a high-end system; in a 
word, if you're buying a machine for 
graphics, be sure it will hold a lot of mem¬ 
ory even if you can’t afford all that mem¬ 
ory at first. 

Dual-processor systems are enough bet¬ 
ter than single that youTl be happier 
with, say, twin 150 Pentiums than with a 













single 200. (We lent David our DFl Dou¬ 
bleshot 133 dual-Pentium system after he 
had problems with his own machine. He 
loves it.) Whatever the central processor, 
you will want Fast and Wide SCSI {or Ultra 
SCSI) and the biggest hard drive you can 
afford. Graphics files are big, they have 
to be backed up frequently, and there are 
large database files to merge in. 

Beginners wanting something to play 
with can get away with less than twin 150 
Pentiums and Fast and Wide or Ultra SCSI, 
but if you start doing professional work, 
you 11 upgrade fast. All this system speed 
affects not only productivity but creativ¬ 
ity: if you have to wait forever for the 
output, you won’t experiment, and if you 
don’t experiment, you won’t be doing 
your best work. 

Third, whether beginner or pro, youll 
want the best monitor you can afford, with 
excellent, accurate color reproduction. (T 
could do an entire column on monitors. 
Don’t choose yours by specifications. 
Look before you buy.) 

In monitors, bigger is better, but color 
fidelity is more important than size, Tm 
sure there are other excellent monitors, 
but the brands we’re familiar with are 
Nanao and the higher-end ViewSonics, 
The ViewSonic P815 MegaMonitor is at 
present the best value for the money in a 
21 -inch monitor. Its nearest competitor is 
the 21-inch Nanao, and the ViewSonic 
PS 15 MegaMonitor is two-thirds the 
Nanao’s price and has capabilities the 
Nanao doesn’t have. In particular, you can 
run the PS IS MegaMonitor in an astound¬ 
ing IBOO- by 1440-pixei resolution, al¬ 
though youll have trouble finding a board 
and drivers to do it justice. (We used an 
Artist Graphics board that was suppli ed by 
ViewSonic.) 

You want a big monitor so you can see 
more of your work at once, of course, but 
there’s another reason: once you get work¬ 
ing hard, you’ll have a whole bunch of lit¬ 
tle windows, palettes, textures, brushes, 
etc., open on the desktop, and it gets 
crowded. One remedy is to get a graphics 
board that supports two monitors (Macs 
do this automatically). That way, you can 
use an inexpensive monitor for the admin- 
istrative details and the expensive one 
exclusively for your work. Alas, in PCs the 
two monitors must have the same resolu¬ 
tion and scan rate. 

Adobe Photoshop is the standard for 
image processing; for creating moving 
graphics, there are three top contenders. 

continued 
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START with the most 
advanced client-side SDK on 
the market; c-tree® Plus at 
$895. 

• Complete Source code 

• ROYALTY FREE (Client Side) 

• Multiple supported protocols 

• Fast, portable, reliable 

• Powerful features like 
transaction processing 

• Win95, NT, and 
Windows 3.1 ready 


economical, easily 
deployable product that fits 
your needs, 

• Portable 

• Scalable 

• Exceptional Performance 

• Flexible 

• Easy Server distribution 

• Convenient OEM terms 




ADD a strong, multi¬ 
platform, industrial-strength 
Server that supports. 

• File mirroring 

• Heterogeneous networking 

• Automatic disaster recovery 

• Multithreaded design 

• Best price/performance 
available: from $445- $3745 


You cant find a better client SDK with these features! 
Over sixteen years of proven reliability and performance. 
No one else supports over 30 platforms in this price range! 

C-tree Plus® FairCom Server® 

• Complete C Source • Client/Server Model 

• Single/Muiti User • Transaction Processirig 

• Client/Server (optional) ■ Requires <2MB RAM 

• Full ISAM functionality • Online Backup 

• No Royalties * Disaster Recovery 

• Transaction Processing • Rollback - Forward 

• Fixed/Variable Length Records • Anti-Deadlock Resolution 

■ High Speed Data/Index Caching • Client-side "C” Source 

• Batch Operations • Multi threading 

• File Mirroring • Heterogeneous networking 

• Multiple Contexts • File Mirroring 

• Unsurpassed Portability • OEM/Source Available 


FOR YDUR NEXT PROJECT CALL FAIRCOM: YOU 
CANT FIND A BETTER HETEROGENEOUS 
CLIENT/SERVER SOLUTION! 

Also inquire about these FairCom products: 

d-tree™ r-tree® ODBC Driver 


r WWWeb Address; httpy/vwflAA/.fairtMm.com/ 

SaO-a34.81BO 

U.S.A. 4006 W. Broadway - Columbia, MO 65203-0100 
phone (573) 445-6833 fax (573) 445-9698 
EUROPE Via Patrioii. 6-24021 Albino (BG) - ITALY 
phone (035) 773-464 fax (035) 773-806 
JAPAN IKEDA Bldg. #3,4f-112-5, Komei-chou - Tsu-city.MIE 514 Japan 
phone (0592) 29-7504 fax (0592) 24-9723 


Q: What does it take to deploy a 
superior client/server application? 

A: A SUPERIOR SERVER 


Circle 142 pn Inquiry Card. 


• SUN 0/5 4.x • 5UIM 0/5 5.X • MIPS ABI CSGIl > 


DOS • APPLE A/UX • LYNX • SCO • SYSTEM MANAGER • SUN SPARC-SOLARIS • IBM RS/EOOG • HPSOOO 












Chaos Manor 


Of Bug-Hunling and a New Frontier 


Firstj there^s Softimage 3D, recently 
acquired by Microsoft and adaptable to a 
number of plug-ms. Softimage 3D costs 
from $8000 to $13,000. It performs about 
as well in NT as on a Silicon Graphics 
machine, and it's in use in a number of pro¬ 
fessional studios. You need a computer on 
their approved list to buy it. 

The second contender is Kinetix/ 
Autodesk’s 3D Studio Max at $3495, suc¬ 
cessor to the DOS-based 3D Studio, which 
David thought had one of the world’s 
worst user interfaces; 3D Studio Max’s is 
incredibly improved. Finally, there’s 
NewTek’s LightWave at $14M. All three 
programs are very powerful compared to 
anything you could have bought a few 
years ago, and each is used to turn out 
computer graphics for TV and movies on a 
daily basis. There are plug-ins for both of 
the less expensive programs that will sig¬ 


nificantly help their performance. 

The more expensive programs are faster 
and have better animation capabilities, and 
there are more top-end people using them; 
but you’ll be pretty far up the ladder before 
you notice the limits on any of these. 

If you have or get a Mac, get Strata Stu- 
dioPro. It’s not as fast as some other graph¬ 
ics creation programs, but David promises 
that you’ll love it. If you’re going to get a 
Mac, get one with a PCI bus so you have 
some choices in video boards and add-ins, 
nor one of the less expandable ^all-in-one” 
machines. 

It’s unlikely that you’ll have a printer 
good enough to do this quality of work; 
they’re too expensive, and you don’t need 
them that often. If you want your work 
printed, you go to a print service house. 
(You’ll want a Zip drive to carry your data 
there; even Kinko’s has Zip drives on their 
machines now.) Syquest’s EZ135 remov¬ 
able drives are still quite serviceable, but 
they just don’t have the market share 
they once did. One big advantage to the 
Mac is that most print houses find it eas¬ 
ier to handle Mac files. NT is catching up 
in printabiiity, largely by reverse-engi¬ 
neering the way the Mac does it, but for 
probably another year, you’ll have less 
trouble getting printed copy with Mac 
files, 

David also recommends Fractal De¬ 
sign’s Ray Dream Studio for beginners. It 


has a little of everything, lights, shadow¬ 
ing, textures, and is a great way to learn. 

Finally, you’ll want the Wacom ArtZ II 
6- by 8-inch Graphics Tablet. They make 
larger ones, but David finds he prefers 
the small one that he can put in his lap. You 
just can’t use a mouse, or a trackball, to do 
serious drawing, and the Wacom ArtZ II 
will coexist with a mouse, so you can use 
whichever is more appropriate. 

It’s a sign of the times that STB Systems 
has a wonderful 2-D board, the LightSpeed 
128, for under $200, that blows away the 
competition. For games and casual use, 
you can’t get more bang for the buck. 
The lack of 3-D capability makes it doubt¬ 
ful you’ll keep the LightSpeed 128 as part 
of a serious graphics system, but it’s good 
enough to get started, and it’s certainly 
more than good enough for anything but 
professional graphics work. 


I can recall when something this good 
cost more than a whole system would now. 

I got started in this business in 1976, 
when 1 borrowed $ 12,000 to buy a Z80 sys¬ 
tem and a Diablo daisy-wheel printer. 
For that or less today, you can get a sys¬ 
tem good enough to get into the booming 
graphics business. You also have the same 
dilemma 1 did: bang for the buck rises 
steeply every quarter, but if you wait, 
you’re that much longer getting into the 
game. 1 didn’t wait, and I don’t regret it. 


M aybe you don't want to become a 
professional artist; maybe you just 
want to dress up a presentation now and 
then. 

RT Computer publishes Native Ameri¬ 
can and Western clip art. At the moment, 
their collections come on 3j4-inch disks 
(four or five in each package), but I expect 
them to be moved to CD-ROM by the end 
of the first quarter. Meanwhile, the re's The 
Wild West Collection with cowboys, mari- 
achi bands, bucking broncos, and the like; 
The Petroglyph Collection of southwest¬ 
ern petroglyphs, both authentic and mod¬ 
em (at least I am assuming that the petro¬ 
glyph of a primitive stone computer is 
modernized, but it could come from an 
early issue of BYTE); The Plains Collection; 
and The Sante Fe Collection of Hopi, 
Navajo, and other Southwestern and 
Native American artworks. It’s all royalty- 


free. If you want to dress up a presentation 
with something unusual, look into these. 

RT Computer also makes PROZip, a 
wonderful drag-and-drop zip control util¬ 
ity. Unfortunately, I don’t have room for a 
full report here, but check the BYTE Web 
site (http ://www.byte.com) for details. 


i nterplay Production’s Conquest of the 
New World can drive you nuts. 

This game could easily have been the 
game of the year. It may yet, but the ship¬ 
ping version is nearly unplayable. 

There is an official strategy book; 
indeed, the strategy book is what got me 
interested in the game, which is a sort of 
sixteenth-century Sim City with conquest 
and slaughter. The game is difficult enough 
that I advise you to get the strategy book, 
although 1 generally resent being required 
to buy what ought to have been included 
in the manual. 

The game is complex, and it doesn’t for¬ 
give mistakes in either management or bat¬ 
tles. Battles are stylized but demand good 
strategy and tactics. There’s a battle prac¬ 
tice feature in the opening game menu. 
You’ll need it. 

Then come the bugs. First, the naval 
actions: Ships are very expensive, partic¬ 
ularly the higher grades, and in the early 
stages of the game, you don’t have a lot of 
money; but if you go to the great expense 
of building a high-quality ship and stock¬ 
ing it with good troops, you may get the 
miserable experience of having it captured 
by native canoes or inferior vessels cost¬ 
ing a tenth what your expensive galleon 
cost. Your ship can even be lost despite 
being in a dock protected by a fortress. 

There’s worse. I hate fighting a table of 
random numbers, but at least you can play 
a turn over if you don’t want to waste the 
time of rebuilding the ship—except you 
can’t. Conquest records automatically: 
you can’t lose a battle, quit, and play 
over. The programmers have decided they 
don’t want you to do that and have gone 
to great lengths to prevent it. 

They also encrypted the save files, 
which suggests this game was designed by 
programmers who hate gamers. They did 
not want you hacking the save files with 
Norton Diskedit; you’ll play the game 
their way or not at all. i find this repulsive 
enough to begin with, but it’s inexcusable 
when the game has serious bugs. Some¬ 
times units won’t move. Sometimes this 
is linked with naval battles. Other times, 
land units that once were aboard a ship will 


I can recall when something this good cost more 
than a whole system would now. 
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MAXIMIZE YOUR MARKETING DOLLARS 
WITH BYTE REPRINTS! 





BVTE 


BYTE Reprints serve as 
high-qualityv inexpensive 
promotional tools for: 

• Trade show handouts 

• Direct mail campaigns 

• Dealer/distributor promotions 

• Training and educating 
key personnel 

• Presentations at conferences/ 
seminars 


there's more! 


• BYTE article reprints are 

NOW AVAILABLE in hard-copy and 
electronic formats 

• BYTE reprints can be customized 
with your company name, 

§0, product picture, etc. 

today for information 
quantity prices. 

Susan Monkton 
BYTE Reprint Department 
One Phoenix Mill Lane 
Peterborough, NH 03458 
Phone: 603-924-2618 
Fax: 603-924-2683 
E-Mail: smonkton@mcgraw'hill.com 
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Chaos Manor 


Of Bug-Hunting and a New Frontier 


be stuck in place, unable to go anywhere. 
If yon attack an enemy ship with two of 
yours, you may win both the battles but 
find one of your ships has vanished: not 
sunk, not captured, just vanished. Troops 
that have just won a battle but have taken 
casualties are unable to march back into 
the fortress they came out of, and stand 
exposed and wounded turn after turn 
while you gnash your teeth in frustration. 
There are also conceptual problems: naval 
units in harbor under the protection of 
forts ought to be a lot less subject to 
attack than they are. 

If they’d put the effon into fixing prob¬ 
lems instead of making sure gamers don’t 
cheat, they’d have had a decent game. 
There’s a patch you can download from 
Interplay’s Web page; it helps a lot, but it 
doesn’t entirely cure the problems of smck 
units. 

Having said all that, 1 remain addicted 
to the darned thing long after I should have 
used the CD as a coaster—in the micro- 
wave. When it’s working well, Conquest 
of the New World is up there with Blizzard 


Entertainment’s Warcraft 11: Tides of 
Darkness and Strategic Simulations’ Fan¬ 
tasy General. Alas, as you get ahead and 
are about to win (which should be the fun 
part of the game), the bugs get worse, the 
frustration goes up, enjoyment goes down. 

If you get Conquest of the New World, 
be sure to get the strategy book, download 
the patches, and keep watching Interplay’s 
BBS for bug fixes. If they ever get the bugs 
out, it will be a wonderful game despite 
the encrypted data files. 


’^he book of the month is G. Harry 
'i Stine’s Halfway to Anywhere. This is 
part of the story of some of the most 
important events in the history of space 
travel told by one of the panicipants. Fair 
warning: I’m rather prominently in the 
book. If you want to know something 
about single-stage-to-orbit ships like the 
DC/X and the upcoming X-33, this is the 
place to start. 

The computer book of the month is 
Jonathan Rosenberg’s 
WorL This is a good general introduction 


to what happens when you tear into a pro¬ 
gram with a debugger. I suppose there was 
a time when no BYTE reader would need 
this book, since everyone knew about DDT 
and SID (early CP/M debuggers) and the 
program called DEBUG, which came with 
every copy of DOS, Those days are long 
gone, and I suppose it’s just as well, but you 
really ought to know something about 
debugging and debuggers, and this book 
is a readable way to find out. 

Last month, I spent a week in Spain 
gathering material for a novel. My wife 
rejoiced: I’d be away from modems and 
disconnected from the computer world 
for nine days. Then 1 mentioned Konexx. 
With Mobile Connector you can connect 
to virtually any phone, including digital 
and through a PBX; merely connect the 
Konexx Mobile Connector box where the 
handset goes, and plug the handset and 
your computer’s modem or fax/modem 
into the Mobile Connector. Look up the 
level switch setting (1^) for that phone 
and set the switch; or try all four senings 
until you find one that works. Now you 
can send and receive faxes, get on the Inter¬ 
net, collect your e-mail, etc. 

Konexx also makes an Acoustic Cou¬ 
pler you can connect to the handset itself. 
It has its own Velcro straps to hold it 
securely in place, and it’s adjustable to fit 
nearly any handset. This works even in the 
rare cases when the Mobile Connector 
fails. 

It took Roberta about 5 seconds to reaa. 
1 won’t tell you what she said, but I didn’t 
take the Konexx Mobile Connector with 
me. Thus, I can’t report on how well it 
works with phones in Spanish hotels. 
However, the Mobile Connector works in 
U.S. hotels, including those that use a dig¬ 
ital phone system, if you absolutely, posi¬ 
tively have to get connected, get the 
Konexx Mobile Connector and Acoustic 
Coupler. Recommended. 

After I file this, I’m headed for Comdex. 
I haven’t heard of anything really astound¬ 
ing to be shown there, but I’m sure there’ll 
be interesting surprises. Stay tuned. □ 


jerry Pournelk is a science fiction writer and 
BYTE's senior conitihuting editor You can unite 
to Jerry do BYTE, Ote Phoen ix MtU Lane, Peter¬ 
borough, NH 03455. Please include a self- 
addressed, stamped envelope and put your 
address on the letter as well as on the envelope. 
Due to the high volume of letters, Jerry cannot 
guaran tee a personal reply, Yow can also contact 
him on the Internet or BIX at jerfVP@bix.com. 


PRODUCT INFORMATION 


Acoustic Coupler $149 
Mobile Connector $149 
iConexx Unlimited Systems Corp. 
San Diego. CA 
(800)275“fi354 
[619] 622-1400 
fax: [619] 550-7330 
http://www,konexx.com 
Circle 1064 on Inquiry Card. 

Ad obe Photos hop 4.0 $895 
Adobe Systems, Inc. 

Mountain View, CA 
[BOD)833-6887 
[415] 961-4400 
fax: [415) 961-3769 
http://w w w. ad obc.com 
CircJe 1065 on Inquiry Card. 

ArtZII 6x8 Graphics Tablet 
$389.99 

Wacom Technology Carp. 
Vancouver, WA 
[800)92Z“6Gt 3 
[360]750-8882 
fax: (360] 750-8924 
http ://w ww.wacom.com 
Cirele TDBBon Inquiry Card. 

Conquest of the New World 

$49.99 

Interplay Productions, Inc. 

Irvine, CA 
(800)468-3775 
[714] 553-6676 
fax: [714)252-2820 
h ttp ;//w w w.i nterpiay.com 
Circle 1067 on Inquiry Card. 

Drag And File Gold Desktop 

$55 

Canyon Software 


San Rafael, CA 
[800]28D-3691 
(415) 453-9779 
fax: [415) 453-6195 
http ://w w w.canyo ns w.co m 
Circle 1088 on Inquiry Card. 

LightSpeed 128 $179 
STB Systems, Inc. 

Richardson, IX 
[668] 234-8750 
(214)234-8750 
fax: [214} 234-1306 
http ://w ww.stb.com 
Cirde 1089 on Inquiry Card. 

UghtWave 5.0 $ 149 5 
NewTek, Inc. 

Topeka, KS 
(600]662-7837 
(913] 223-8000 
fax: (913] 228-8001 
http ://w w w.ne wtek.com 
Circle 1090 on Inquiry Card. 

PaiSMegaMonitor $2195 
ViewSonic Carp. 

Walnut, CA 
[800]999-3583 
[909] 444-8643 
fax: [909] 869-7959 
http ://w w w.vi ewsonic.com 
Circle 1091 on Inquiry Card. 

Petroglyph Collection $79 
Plains Collection $79 
Santa Fe Collection $79 
Wild West Collection $79 
RT Computer, Inc. 

Rio Rancho. ffM 


(BOO)891-1600 
(505)891-1600 
fax: (505) 891-1350 
http://w ww.prozip.eum 
Cirde 1092 on Inquiry Card. 

Ray Dream Studio $499 
Fractal Design Carp. 

Scotts Valley, CA 
[800)846-0111 
[406}430-4100 
fax: [408] 438-9670 
h ttp ;//w w w.fracta I.eom 
Circle 1093 an Inquiry Card. 

Softimage 3D from $8000 
Microsoft Corp. 

Redmond, WA 

(800) 576-3846 

(206) 882-8080 

fax: [618) 365-1876 

http ://w w w.m icrosoft.com 

/Softimage 

Circle 1094 on Inquiry Card. 

Strata StudioPro $1495 
strata^ Inc. 

St.Bcorge, UT 

[800] 869-6855 

[801] 628-5216 
fax: [801] 626-9756 

h ttp ://w w w.stfata 3d.coin 
Circle 1095 on Inquiry Card. 

3D Studio Max $3495 

Kinctix/Autodesk 

San FranciscOf CA 

(415] 547-2000 

fax: (415) 547- 2222 

http://www.ktx.com 

Circle 1096 an Inquiry Card. 
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BUYER’S 

GUIDE 


Essential Products 
and Services for 
Technology Experts 


Mail Order 

Top mail-order vendors offer the 
latest hardware and software products at 
the best prices. Page 156 


Hardwarc/Softwarc 

Showcase 


Your full-color guide to in-demand 
hardware and software products, catego¬ 
rized for quick access. Page 165 


Buyer’s Mart 

The BYTE classified directory of 
computer products and services, 
by subject so you can easily locate 
the right product. Page 173 
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Feb, 4-6, Comnet Washirigton, DC, Booth # 2225 

Mar 1 S'20, Fose, Washington Convention Center. Washington. DC Booth # 3311 


Breaicthrough the clutter of Bash memory for future upgrade 

multiple keyboards, monitors, and of Matures 

mice with this latest INNOVATION Easy to use OverView™ system gives 

from Rose. This switch has every control and status with on-screen graphics 

feature you asked for: Many other features! 



CAll TODAY FOS FREE CATALOG: 

♦ Ktyboard/Videa Control 

♦ Print Servers 

♦ Da to Sioitches 

800-333-9343 


Visit our web site at www.rosel.com 


Switches several servers or computers to 
a single monitor, keyboard, and mouse 

Supports any mix of PC, Apple, Sun, 

RS 6000, HP 700 series, DEC Alpha, SGI, 
or other computers from any keyboard 
or mouse 

Front panel has keypad for easy selection 
of computers and configuration 

Front panel display shows computers 
name and other information 

Command to switch can come from your 
keyboard, front panel, or RS232 port 

Simple to use keystrokes switch 
computers for fast and easy control 

Built in daisy-chaining to support up 
to 256 computers 



Rose Electronics invented 

the first keyboard-monitor switch, 
We have an extensive line of key¬ 
board and video control products 
for any application. 


# 


ELECTRONICS 


Houston, Texas 77099 Tel 281-933-7673 Fax 281-933-0044 


1 0707 Stancliff Road 


Circle 205 on Inquiry Card (RESELLERS: 206). 






























m FREI SUPPORT FOR FSI CUSTOMERS 
■ SATISFACTION GUARANTIED 
m NO SURCHARGE ON CREDIT CARDS 


CORPORATE PC'S WELCOME 
GOVERNMENT & 
EDUCATIONAL PRICING 


Always your best buy on tbo widest selection of memory upgrades! 


DESKTOP COMPUTER MEMORY 
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‘**32-70 4 x 36-70. 4 x 32-60 _ $i 

|3y^4Mg|— 25 |16 m.)...».*83 (16m.).. *97 (16m.)......*83 

4 X 9-70 s X 32-70 8 x 36-70 8 x 32-^ 32MB ....*; 

(4m.| .. *34 (32m.) ..* 1 59 (32m.)..* 189 |32m.| ..*169 

ALWAYS GALL FSI BEFORE YOU BUY! 
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MAtL Ofl FAX ORDERS TO: 

[7141 mr7750 * FAX; 1714] 44g-7760 
EMALADOtESl de 5 @fir 5 tKj(,rte.a)tii 
Foret Sown® NemotH™! 

7 Jouimay • Aliso Vie^, Califamia 92666 

FSI SALES HOUFtS 

Monday - ftidoy; 60*11 * 6pffl * Soluridoy, 7am - ipm 
TECH. SUPPORT HOURS 
Mondoy - Fridoy • Zorn - 5pm 
■fechiikiil Support; fTli] 448-7770 
AS hciin fhdfic Sfcndbd line 



Call the Upgrade Experts 

ORDER MOW 
800 - 440-9866 


Circle 203 on Inquiry Card {RESELLERS: 204). 







































































|.Mhe BYTE Euro-Deck offers a unique direct mail approach to 
increasing sales in the $114 billion European computer market Reach 
50,000 BYTE subscribers for under per reader! | | ■ L j J 


Circulation of die B\TE Eiho-Deck is targeted direct diannd to Eiirapc- For infonuiitioii on 
to computer experls in over 20 countries in die next BYTE EtKO-Diioc, call Miu*k Stone at 
Western Europe. Talte full advantage of the 603/924-2533, hx liim at 603/9242683 or 
benefits BYTE provides with this affordable, uselvmai!: 104124,1255@a)mpuserve.com. 
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he first 100% Computer Based Training (CBT) 


program on CD-ROM to fully prepare you for Novell’s 
CNE exams. Its innovative design provides fast, 
effective and convenient training to anyone 
wishing to become a Certified NetWare 
Engineer, even when hampered by a 
busy schedule. Our CNE CBT allows you ^ 
to learn and practice everything you’ll 
need for full NetWare certification. ^ 

All on one CD 4% 

• Interactive NetWare simulation W 

for hands-on exercises 

Study at your own pace '' •, ^ 

Hundreds of practice questions 
Priced below competitive products 
Everything you need to prepare for Novell’s testsi 


DON'T PUT YOUR CAREER ON HOLD ANY LONGER! GET THE 
CNE $ELf-STUDY COURSE AND GET CERTIFIED...FAST1 

COURSE MODULES INCLUDE: 

• Administration v3.1x 

• Advanced Administration v3.1x 

• 3.1x Instailation & Contiguration (#802) 

• Service & Support tor NetWare (#801) 

• TCP/iP Transport for NetWare 

• Networking Tecitnoiogies 

• NetWare 3.1x to 4.1 Update. 

* NetWare 4.1 course also available 




SeifMC®®* 




Added Bonus! 

The CNE Self-Study Course comes with the full version 
of the required Micro House Technical Library.™ 



The ForeFront A+ CERTIFICATION Self-Study Course™ 


...is the first 100 % Corrrputer Based Training (C8T) program on CD-ROM designed 
to fully prepare you for the A+ Certification exams, this hands-on self-study course 
will give you aJI the technical material, knowledge, 
interactive exercises, and confidence you'll need to 
pass your exams and excel in today's competitive 
PC repair marketplace! 

CONVENIENT! 

ForeFronfs A+ Certification Self-Study Course^"' 
gives you flexibility and portability unmatched by 
traditional training methods. You'll study at your 
own pace using our easy to follow, step-by-step 
format. Study whenever and wherever it's 
convenient for you! 


• All on one CD 

• Interactive simulations 

• Study at your own pace 

• Hundreds of practice 
questions 

• Priced below 
competitive products 

• Everything you need to 
prepare for the exams! 


AMERICAM 

EXPRESS 


Free Technical Support • Next Day Shipping • Performance Guaranteed 

Call for Special Discount Pricing Today! 




DISCOVER 
/NOVUS I 


1 - 800 - 653-4933 

(813) 539-7283 • FAX (813) 531-0200 


forefront 

ForeFront Direct, Inc. 



Circle 207 on Inquiry Card. 


188120 U,S. Hwy. 19 N., #215 Clearwater, FL 3462 4 

Copyrlgfil©1&9€ Forefront Direct, loc, All Rigtits Reserved. ForeFront CNE Sslf-Sludy Course and ForeFront A4 Certification Seir-Study Course are trademarks of 
ForeFront Direct, Inc. The foreFroot Logo is a Irademark of tUe ForeFront Group, Inc. All other trademarks are the properties of their respective holders. 

ForeFront Dinsct, Iric. is a subsidiary of ForeFroni Group, Inc. 
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WE Wni TRY TO .MATCH OR BEAT ANY ADVERTISED PRICE. CALL FOR LATEST PRICINGU 


WE ACCEPT PO'S 
FROM QUALIFIED FIRMS 


jy| 

^MONEYBACK^ 

-^GUARANTEE ^- 



-*^GUARANTEE^j^ 



LIFETIME 
WARRANTY . 


SECJRiry WILL CML WINDOW NOW 
gPENI NO surcharge for MC, 
VISA Al * DISCOVER 


PS/1, PS/2 MEMORY MODULES 


Limitetf QuaniHies S0 Hurry aud Qrdurl! 
Compaq Contura 400,410,420.430 ■ 4Meg ..,$29“ 

Compaq 1Meg V-fiam PI. No. 171017-001 . 29“ 

THinfcpad 750, 720. 70D, 369. 355-4Me9 .......39“ 

HP 4P, 4P Plus. 5ttl, 5P. 1690 W/2Mug .....19» 

Cyrix DRX^ ior 16DK mach. Obis. Your Speed! ....69“ 

HEC Versa E, M. P-4Meg ... ....29“ 

WlfihookXP-BMeg...... ... 49" 

Epson 650C, B6DC - 4Meg. ... 39* 

UllraTS36-4Heg..,.. ... 39“ 

Ambra H-75, H-100-4Meg .. ...39“ 

Mlitufest Micro Elite, Soundbook - 4Meg. . 39" 


MUHASaritiliiMt 
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PC3ldttriU:ffi77|El».|im!i 

«3»«lKMsESS1-eSffi 

K3S&yblWB5H[^ 
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2 Stmi. tS. tBJ, 23S (tEC. pifS| 
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4U^«Mb^«4c«?21llq 
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72 PIN SIMMS m EDO) 
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* MV 9 -T 39 % Meg - 199 ISlhr 


CUSTOMER SERVICE & TECHNECAL: OPEN M-F, 9-4 PST 

M pioducis brand new & guaranteed * buy Qtjuss invenfoiy 

rfstfe/rarts ane regtsiBfsd wittf respective companies. 
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HARD DI9C DRPKS (EAE) 
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FOR LAPTOP ftNOSBOOK 


THIMiPAD 3^.33*. 370. 
iru.TU^ioaeiG 
IBDK 
LIGG 

iHIlUimU 7U-13 0t$ 
CHPIUI 

LTE5Da(l.51«-l.«ieiO 
1.3 &Ci 
3.1 BIG 


HEC UIBOERaULFORALt 

VmuE.V.MP-UOiG 1502 

m -j.ii^ie TOP lUbo 

CTJ 'i/t>u2iQaiew-ra(iwi 5«5 isqio 
* 1« IJGlQ vs 11GI0 

ISdf lOsitiu 

iTmifODD-lUIjn 1455 

1455 1-3 eie 401 
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EI4 1.3 Qn KB 
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310-539-0019 
KAX: 310-539-5844 


SECUIllTr WILL 
CAU WINDOW 
NOW OPEN 


CAlL 

TOLL FREE 


1 - 800 - 433-3796 

(US and Canada] 


ESTAfi- 

19 B 5 


Prftcfi A. Availabilitv 
Subject to Oian^e 
Without Notice 


Moft-Fri, 8:00 a,ni. to 5 :<K} p,m. PSf 
Sat, 10:00 a.m, to 13:00 noon 




fciecs; latradesIs^aoLcom 


Customer Service: latradecsd^aoLcom 


Circle 21 0 on Inquiry Card (RESELLERS: 211), 


Price Inquiries; lltradelnq^aoUcom 















































































































http://www.computerlane.com 


NETWORK 
ADAPTERS & HUBS 


PC Companion 

Cl20 ZmO ram, Ami rom, tmicti display ... $479 

Cl20+ 2mb ram, Amt ram, modem.$659 

C140 4mb ram, 4mtJ ram, toocJi display ., $589 

Armada Notebooks 

Armada 1120 P/tOO, M1QMB. DSTN ... $1450 
Armada 11201 P/lOO, a/ElO. Active... ... $call 

Armada 4120 P/t20, Active ... $call 

Armada 4130T P/133,8/1C0. Active.Jcall 

LTE Notebooks 

LTi 5300 P/133 16/1.3G0, Active.S3609 

LTi 5300 P/133 16/1,3G8, Active.$4180 

LTE 5380 P/133 16/2GB. Activa. $calt 

LTE 5400 P/150 16/2GB. Active.Seals 

Deskpro 2000 Desktop 

2000 p/100 8/1.2G0.$1009 

2000 P/133 ia/1.2GS.$1599 

2000 PB/2aO 16/2.5GB+CD.$2550 

2000 P6^0016/2.56B+CD (MT).$2758 

Deskpro 6000 Desktop 

6000 s/200 32/2Q3, CDS.-Scafl 

6000 S/200 32/2GB, PDS.Scall 

Professional Workstation 5000 
Pentium Pro 20QMHz 

5000 IP 32/2.1 GB/CDS (Matrox).$3945 

5000 IP 64/2.1 GB/CDS (Matrox).$cali 

5000 IP 64/4.36B/CDS (Matrox).$caJI 

5000 IP 64/4.3GB/CDS (GL Video).Seal) 

50001P 128/4.3GB/CDS (GL Video).... $caJI 


*'1P [erttile prQCHSQr) or 
2F (dsal pfHCinar). 
Itrtegraitd Um Wide SDS) eontmllet, 
1 or AGB widB KCSI Drlvea, 
Intergalad iti/ldO Hahirork cant.** 

Compaq Servers 

Prosignia 500 Pentium 150MHz 
Prallant 1500 Pentium 150/166MH7 
Proliant Z500H Pectium Pro 20DMHz 
Prallar^t 2500N Pentium Pro 2O0MH7 
PrDljaFit2500R Pentium Pro 200MHz 
Proliant 5000 fi/20O Pentium Pro 2D0MHz 
Proliant 5000 6/166 Pentium Pro 200MH7 
Proliant 5000fi 6/166/200 Pentium Pro 


us for Compiflie Compaq 
Hehrarft Solution.** 


IBM 


ThinkPad 560 Nefebooks 


TF 560 P/120 mmmm ....icsii 
IF 560 fim 3MB/t.a6GB ....$call 
TP 560 P100 11.3OS ..Icall 


STOCK 


ThinkPad 365 Notebooks 

25253H^5K P/120 SMB/BIOMBT .$2542 

26054E0 3G5)tD P/t20 aiilB/SIOMB, CO, Active $2730 
2ea50EF 365KD P/120 aMB/l.D8GB, CO, QSTti ,$2550 
2mm 365KD P/120 6MB/! .0808, CO, Active ,$2964 
26251ES 365)(0 P/133 SMB/I.SSGB, CO, Active .$3488 
26252E9 365)t P/133 SMB/I.OaGB...$2542 


ThinkPad 760 Notebooks 
ThinkPad 760ED 

Pemium 133/i50liHK processor 
16 NIB RAM 1.8/2GB cfisk 
29.B tsx modom duplex phone^ 

CD ROM d rive, 1.44 MB floppy drive 

SSpeclal 

**C3ll foi othii Ttilfikpad 760 Models** 


PC 330/340/350/365 
PC 750 Series 

IBM PC Servers 320^520 7D4 720 
**call for pricing & availability'^'' 


TOSHIBA 


Notebook Systems 

T110C8 P/tiKt B/til DUB Du^ Scan. $qII 

T20DCD5 P/lOO m OUB^CD. Dual Scan. .Scail 

T42DCD5 P/120 W mCD, Dual Scan . .Scall 

USOKDT P/I2tl 16n .3GBtCD, Active .... .Scan 

Teers 510CD3 F/133 15/1.3GB, CD,DS™ . KM 

TecraSlOCDT P/133 Ifi/1.3GB,CD,Active, ....$call 

Prolss* 600CDT P/tSOMtfe lGn.3Gi,TFT . .,, .Scaffl 

Tecfa/JOCOT P/t33 16/1.30B. Active, CD.Sc^l 

TecraTSOCOT P/tSO IM. Active. CD .kail 


alsb carry Toshiba 
Refurbished & Discounted 
Models In Stock, 
call us for prices^* 


Desktop Systems 

Intinia Models 


7200 P.'200 32^3.105 $2089 

7160 P/166 16-2.000..$1299 

7130 P/133 16/1.6GB..$1596 


= 8i!CDR0I1i1DiM; 

E 3D scHind surmund sound 
- 20 lax modein/diggal auswoii^ aystam 
=Tetewsion/TM capture card {ftill scfeert} 

= Remate DDntrGfl[t]^pticinG/TV/Flll) 

^DVDnady 

^ 15rK ir SlIGA KMior witti milliineiBa tiont nnurit 
surround souird speakars, tront nrouiOEd micioptHfre 
^Wifi 96, Us Flis, Us twrk, US Worts Quieten MsM, 
hb EihsiIe r5 otter aottivaji rjUes [pnes.]. 


■^*'AII software comes with CD also** 




Hewlett Packard 

Printers 

DESKJET 1600C 

$1279 

DESKJET160OCM 

S1859 

DESKJET 340C 

$289 

DESKJET 400 

$199 

DESKJET 680C 

$289 

DESKJET aZOeXL 

$479 

LASEFUET 4MV 

$2690 

LASERJET 4V 

$1840 

LASERJETS 

$1249 

LASERJET 5L-FS 

$459 

LASERJET 5M 

$1689 

LASERJET 5MP 

$call 

LASERJET 5N 

Scall 

LASERJET 5S! 

$2665 

LASERJET 5S1MX 

$3750 

HP Desktop & 

Minitower Systems 

Vecira 520 & 525 

Pentium 

Vectra VA Series 

133/166 

Vectra XM4 Serias 

laOMHz 

Vectra XA Seri&s 

& Pro 

Vectra XU Series 

200MHz 

|| HP Servers 

Netsarver Lc 

Pentium 

Netsarver Lti A Lh2 

133/166MHz 

Netserver Ls ft Ls2 

Pentium 

Netsarver Lx, 1x2 

Pro 

Nelserver LXe 

200MHz 

1 **Call us for 1 

1 Price and Configuration** 1 


Graphic Tablets 
& Art Pads 


Stirnma Graphics 

Summasksteh III 12x12 2STN STYL.$239 

Summasketch III PRO 12x18 4eTN$460 

Summagrid IV 24x36 W/16 ButtCHi.$1098 

Microgrid Llltra 24x3616BTN.$2DD9 

MicragiwJ Ultra 36x4816STN. . . $2498 

Hicrogrid Ultra 44x60 1 60TTi . $2898 

WACOM 

Aftpatill 4X5 Ultrapen PC,...$144 

Artpadll 4x5 Dabbler PC w/Ultia.$166 

Artz 1112x12 wAJilm Pen PC/MAC.$425 

Artz II 12x18 w/U!lra Pen PC/MAC. .S640 

Adz II 18x25 w/Ullra Pen PC or MAC. .,. $1790 


Adaptec SCSI Cards 

Tot3lconnet:lAVA-1515klt....$81 

AHA-2940 host adapter kit.Scall 

PCI Master AHA-2940 kit. $223 

Slim SCSI APA-1460 . $151 


RecQfdabie & 
Opticai Hard Drives 


Recordable 

Pinnacle RCD 5040 (internal). $B24 

Pinnacle RCD 5040 (external).$729 

Creative Lat Buster GDR-421D.$S99 

Optical Hard Drive 

Pirnade Vertex 2.6GB (Internal).$1345 

Pfnnacte Vertex 2,6GB (external).$729 

Panasonic 650 mwntatile optical.$499 



NOVELL 

Red OR White Boi 


on Upqrade Bnk 


Netware 3,1/4.1 5/10 user 

Scall 

Netware 3.1/4.1 10/25 user 

Scall 

Netware 3,1/44 50/100 user 

Scall 

Netware 3.1/4.1 250 user 


Intranetware 


Unarade Prices 


5/10 user Intranet upgrarte 

$340/599 

25/50 ussr IntiEnet upgrade 

$1015/1335 

100/250 user Intraii^ upgrade 

$1875/3335 

!i^d!i$itware.Pric^ 


5/10 user Intranet 

$750/1402 

10/25 user littiariei 

$2480/3340 


Hard Drives 


Special 

Quatitum Ultra SCSh3 2.1 GS.$402 

Seagate ST3162la 1.6GB IDE.$228 

Seagate ST15230N 4.29GB SCSt-2.$987 

Seagate ST41D8flN 9G0 fast SGSI-2.$1965 

Seagate ST325S0N 2.14GB last SCSI-2.$734 



Computerlane me. 


Outside California: 1-800-526-3482 

Inside California: 818-884-0644 • Fax:818-884-8253 

E-mail: ssolim01@sprynet.com or comIane@instanet.com 

7500Topanga Cyn Blvrf., Canoga Park* CA 91303 

Hours: Monday - Friday 9-6, Saturday 10-5 


3Com pci combo .$137 

Scorn stacker II series 12 port IQbase-T . .$5Q5 
3Com stacker II sertes 24 port lObase-T ...$864 
3Com 3C905-TX last elhetitnk xt fwl .., .$137 

3cQm 3c9D5'TX 5-paclt.$8l}4 

Inisl Express TX switching hub...Seal! 

lirtBl 1 DObase-TX stackalile hub .$call 


**We carry all kinds of 
hubs, routers, network 
cards, switches** 



**CaH for updated prices** 


PCMCIA Products 

Xicom pc oe2 lObt credit card adapter . 

... .$136 

Xicom pc £562 lObc credit card adapter 

.,. .$171 

XicDm pc Dam-2abl rnodem+IO^base'T 

. $296 

Megahertz 28.8 ciedil card modem .. 

... .$232 

Megatiertz Ethernet XJACK XJ10SC ... 

..- .$149 

Megahertz Ethernet XJACK XJIOBT ... 

...,$106 

Megahertz Ethernet XJAJCK XJ108T/020 

.. $2150 

**Can for updated prices** 



MODEMS 


Hayes Accara 336 [external) ..$189 

Hayes Accura 336 (intBmal)..$120 

Hayes Accura 336 (external) .$239 

Hayes Accum 336 (iritamai).$224 

US Robciics 33.Gk (irttemal) . jjpOllAnp il48 
US RotMtics 33.6k (external) ,$167 

US Robotics 33.6k Win Mortem . .VpUIJ... .$i09 
**al80 car^ zoom^ 
Motorola, Practical 
Gan for updated prices** 


JAZ & ZIP DRIVES 

JAZ1GB EXL SCSI PC/MAC Exil . $459 

JAZ MAC IGB S-P^k Cart .. $419 

JAZ MAC 1GB Single Cart.$104 

JAZPCtGB SrPakCart . . $419 

JAZPCTGBSingieCart . $104 

ZIP PC lOOMB Parallell Pari . $call 

ZIP PC IDOMB Interrial SCSI . Scell 


MICROSOFT 


Back Office Server v2.fl 

Back Office version upgrade CD v 2.0 ... .$685 
Bad( Office oampetitive upgrade 00 v 2.D .$15B0 

Back Office v 2.0 full ver^iort...$1938 

Back Office, v 2.0 user ctienl license pack ..$1185 

Windows NT Server v4 J 

MT Server 4.0 +5 cliant licensa.$740 

IVT Server 4.0 +10 client license.... ,$1030 

NT Server 4.0 upgrade f-5 client .$370 

IVT Server 4,0 upgrade +10 dtent.$490 

NT Server 4.0 comp upgrade +5 cAicense , .$370 
NT Server 4.0 comp upgrade +10 c/license .$499 

Windows NT Workstation v4.0 

m'WO!ltstahonv4.0.$280 

NT Wurtetation V 4.0 vAjpgrade ,.$130 

NT Workstaiiun v 4.0 s/tipgrade... .$230 

Niicrosoft SQL Server v6.5 

SOL Server +5 client license pack $1230 

SQL Server+10cliBrrt license pacX.$1760 

SQL Server +28 clieni licetfse pack.$3515 

Academic Deals 

Save up to 7D% 
on Microscoft Products 
Atn: Studeots/Teachers/ 
Education Institutes 

13 WIN NT4.0instock 
MS Office Pro WIN 97 


Authorized Service & 
Parts Center for 
IBM, COMPAQ, TOSHIBA, 
HEWLETT PACKARD 

***We carry all parts in stock*"* 


Circle 202 on Inquiry Card. 
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Enterprise 

Netuiorking 


UJorld-Class 

Instruction 



□□ the math. 


Your responsibiiities are adding up pretty quickly. Managing networks. Creating Internet applications. Driving equipment purchases. 
Implementing intranet strategies. No one knows more than NetWorid'^'+Interop* just how challenging your job has become. 


The lUGrld's most trusted experts 

NetWorld+Interop is assembling the world's largest forum of net¬ 
working, Internet and intranet experts to give you an educational 
experience unmatched anywhere on the planet, 


50 in-depth tutorials and uiorkshops 

NetWorld+Interop is where enterprise computing meets the 
Internet head on. Our world-renowned instructors will give 
you the practical know-how you need to simplify your job 
and supercharge your future. 


3 PoiuerhDuse Conferences/TB sessions 

Need to build killer inlernet/intranet solutions? Taking your 
network infrastructure to the next level? Want the fatest on 
broadband access technologies? No other single source can 
give you more practical know-how and sure-fire answers. 

Plan to be in Las Vegas. Because no matter how you add it up, your investment in NetWorid+Interop is sure to pay off—exponentiatly, 


+ 600 tap exhibitors B lOODs of products 

This is your chance to meet the industry's premier technoiogy 
leaders and test drive their latest products, ail under one roof 
and running live on the interopNetY 


Conference Programs; Moy 5—9, 1997 
Technology Exhibition; May 6-8, 1997 
Las Vegas Convention Center 


For progrom defolls visit 
www.rnterop.ccim. Register online or coll 
800-944-4629 or 1-415-372-7090. 


NETW#RLIMNTEROP 97 

inhere the enterpriGe meets the Internet. 


Circle 159 on Inquiry C^rd. 
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Circle 212 on Inquiry Card {RESELLERS: 213). 



Windows NT 


Solaris • Linux • Windows 95 • OS/2 • PC-DOS • SCO UNIX 


Run more 
than one OS 
on your PC! 


System Commander makes it safe 

and easy to add as many OSes to your 

PC as you want! 

Easy Automatic Installation 

• Prepares your PC for new OSes in 
minutes 

• Simply select the OS you want and 
System Commander does the rest 

• To use another OS simply reboot 
and make another selection 

Money-Saving Flexibility 

• Minimize hardware expenses by 
putting up to 100 OSes on one PC 

•Use any combination of hard drives 

' Wtisn befoftQ neon 

Eubjac^t la change wiihouft noiioe. 


• Use any Intel compatible OS or 
combi nation of OSes, in English or 
any other language 

System Com/nanderis only $99.95 and 
comes with an unconditional 60 day 
money back guarantee. Get Free 
overnight shipping when you mention 
this ad. *Order it now and have it on your 
desk tomorrow momingl 


‘System Commander is a 
blooming miracle‘’ 

Jerry Pournelle- BYTE 


Free 

owmight shipping* 

when you mention this ad. 

800 * 648*8266 

www.v-com.com 
^ V Communications, Inc. 

4320 Stevens Creek Blvd, #120-3BYT 
San Jose, CA 95129 
408.296.4224 fsx 408.296.4441 


PST. PJa Saturday da&vary. Starriaid shapping outskle US. CA res. add sales lax. Offer 
Ail logos and pioddci names are trademaifcs of iheir respeciivB companies. VIS A/MC/Amex ©1996 


Windows v3.x 


DOS/V 


Windows 95J 


MS-DOS 


Custom; 




ifyao wanf Ultra SCSf Performance use our Teflon Cables ^ Active Terminators. 

SeSWue'Active Terminator 

Optkmaf 

flpmore Difpisy | 

Benalits; 

• Improves SCSI Bus Performance^ 

■ Less Errors; More Heliable Data Transfer 

• Diagnoses Problems * Analyses Signal Quality 
Features: 

■ Active Regulation * Supports 68 Pin, 50 Pin 

• Status Indicators * Gold Contacts 

Ultra SCSI 40MBis Std & Wide CompatiS, 

Gold Diagnostic Cables 

Benefits; Features: 

• No Loss Of * Diagnostic Indicators • Large Ferrite Fitters 

important Data * Triple Shielding (Unique CaWe Design) 

• Faster Performance • Double Gold20u" Piated Connectors 
■ Test Cable Integrity • Extra Heavy 26 Gauge Wire, 50 & 68 Pin 

fASr SCSf Cables 20M8fs! Over 60 Cable Styles In Stock 

Benefit^r TefloH Custom Internal Cafa/es 

■ Less Errors. Ultimate Performance 

• Silver Wire Improves Signal Quality 
Features: 

• Perfect 90 Ohm Impedance Match 

■ Triple Pronged Connector With Gold contacts 
Custom Internal Cables in f DA Yf 

Dioi^dl Sw/tc/i 

2^1 Benefits: 

• Share SCSI Devkes Between 2. Computers 

* Attach up to 14 Devices to 1 Computer 
Features: 

• 2-1 Active Digital Switch/Repeater 

* Regenerates SCSI Signal for Long Runs 

Catalog Online Q www.scsipro.cum 

Vie SCSI Solution Company 





Granite 


I Cables & Terminatorsl 


Out itjiovwfec^eabie SC5/ Teebnidans will solve all your SCSI pnob/ems.. .guaranteed/ 

Gold Diagnostic Adap 

Styles: 

• 68 Pin Drive to 50 Pin IDC (runs wide drive as narrow) 

• 68 Pin External Adapter to 50 Pin [converts Host Adapter) 

• Gei^der Changers both 50 pin and &S pin [all combinations) 

• Adapters with partial termlnatron built in for 6Sto 50 converters 


Teflon 90 Ohm External Cables 




from: 


Benefits: 


^ 4 * ultra SCSI 40 MB/s operation [Grar^rte Exciusiyelll} 

• Fixes Ultra SCSI External Cable Problems 
Features: 

• Perfect 90 Ohm Impedance Match 

• Triple Pronged Connector With Gold contacts 

Active D/g/ta/ Ultra SCSI Echo / Repeater 

Benefits: 

• Doubles the Ultra SCSI Cable Length (up to 18' 

• Fixes Ultra SCSI External Cable Problems 

• Models Avaclable for all SCSI types [Irrt. & Ext.) 

Features: 

• Active Termination and Signal Purification 

• Ultra Fast Performance for Added Capabilities 

• Diagnostic Capabilities • 30u" Gold Contacts 


Gold External Ultra SCSI Cases 

Benefits: > Ultra SCSI Custom Teflon Cable Installed 

* Custom Enclosures in 1 Day for Raid & Arrays 




D«1*<S«T*T«A*L 


From: 

$29 


3101 Whipple Rd. - Union Gty, Ca. 94587 • Ph: 510-471-6442 - Fax 510-471-6267 
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KNOW 

WHAT’S CURRENT IN GLOBAL IT. DAILY. 

UNDERSTAND 

ITS IMPLICATIONS WITH OUR EXPERT ANALYSIS, 



BEFORE THE OTHERS DO. 



i ' I Introducins DATAPRO DAILY 

©ATAPRO It'S n€w! It*s up to the 

minute! Its the only daily 
IT advisory service available 
today coverins major 
Slobal events in the IT industry! Concise and precise 
in Its information, DATAPRO DAILY is the indispen¬ 
sable resource that keeps senior management 
up-to-speed. 

Get essential daily updates plus expert 
analysis from our globai staff of over 150 anaiysts 
via fax or e-mail. The choice Is yours- Get the 
inside scoop on PCs & Workstations, UNIX, Internet, 
Teiecommunications, Heaithcare, Finance, and other 
segments of the IT market- 



Know what the experts advise in just 20 minutes 
of reading. Understand quickly the implications of key 
industry events. And benefit from worldwide access to 
our experts via e-mail. Anytime. 

Subscribe now, and discover why IT professionals 
worldwide have already subscribed to Datapro's 
objective information services for the iast 28 years. 
It's the smart business move that gives you the 
edge to act before the others do. 

DATAPRO DAILY. Essential IT business reading for 
today, Everyday. Enterprise-wide subscription with 
user-based pricing is available, 

Datapro Information 
Services Group 

A Dii^siem oflhsMf^ruw HUlOjmptmj^ 


GALL +1 800 DATAPRO / +1 609 764 0100 NOW FOR A FREE lO-DAY TRIAL OFFER 

or visit our homepage http;//www.datapro.com for more information 





Add-in Boards • Bar Coding 


Bar Coding • Communications 



Ute Next Generation 

Gex lougli... lifi mK.-iAll 
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Your Specialty 
PCMCIA Headquarters 


Celebrating... 

Laseflite & Duralrax* 


Join the party as we celebrate two hot new products! 
LaserLite—the smallest portable laser bar code reader on the market! 

And DuraTrax”the fiist portable reader to fully integrate 
Touch Memory* and bar code technology. 
Call for your free infarmatiDn kid 

1105 N,E, Circle BIvd», Corvallis, OR 97330 

541-758-0521 •Fax 541-752-5285 • http://www.videx.coin gcotjt 


If yatir neecb are portable, Qtiatech has the salution. Our complete line of 
communication and data acquisition PCMCIA cards include: 

1,2, or 4 Port Serial RS-232/422/485 PCMCIA Cards 
Parallel Port/EPP PCMCIA Cards 
Multi-Protocol PCMCIA Adapter Cards 
Digital I/O PCMCIA Cards 
Analog Input and/or Output PCMCIA Cards 
IEEE 488.2 PCMCIA Interlace Cards 

For complete specificatioas on the above products, call one of Quatech's 
expert sales engineers today at l-S(X)-353-! 17f) or email saics@quatech.com. 
Ask for a &iee copy of Quatech's new 1997 Product Catalog, 




. ^pplicatiort to Sobition 

Check us out on the web: http://www.qitatecfLcom 



American Microsystems has 
been maniifacturing the highest 
quality bar code equipment for 
over 13 years. The use of 
soperlDf componegts, prease 
production and design processes, 
and very thorough (Bality COB^OI 
procedures separates our 
products from the competition. 
We back these products with a 
full 30-dajf rnansy-aaOt guaraitlss. 
Best of all, we cover your 
purchase with llletiifie tOlHfBg 
tecliBlGal support staffed by 
knowledgeable and friendly 
technicians, to answer your mo^ 
difficult questions. Plus, all orders 
placed before 3:00 pm CST are 
shipped Sie saiee day! Cali today 
to receive a free CBlalnf 




$i 


Label Works 295 

for Windows is a. full-featured label 
design soflwarejjfogram by Amerioan 
Microsystems. ScaleaWe fonts, text 
rotation, colors and a full range of bar 
code capabilities. 


Decoders 



’219 

arvQ up 


Direct from American Microsystems! 
Simple installation, auto-dfsciiminates, 
fast and very accurate. Accepts wand, 
slot, mag stripe, ccd and Easer Input 



CCDs and Lasers “ and up 

All undergo extensive testing to ensure 
a trouble free purchase. Extremely fast 
and accurate scan rates. Available m 
decoded or undecoded imodels. 


AlVIERlIZAIVllLi 

M I t R D 5 V 5 T E M 5 , LTD ^ 11M 

800 648 4452.300 

fax 817 685 6232 ■ www.amltd.com 


TAKE CONTROL 

of 2 to 64 SERVERS 

FROM ONE KEYBOARD, MONITOR AND MOUSE 


* Any mix of PCs; 
Mac, and Sun 



• Keyboard/mouse emulation 
- AUTOSCAN 

• Front panel & 

Hot key operation 

• Remote access to 150' 

• Desktop or rack mount 

• Over 50,000 in operation 

Ceme See Us at Networks Kxpo in 
Boston, MA Feb JS-20, Booth ^2009 


MasteiConsole® 

Rock solid, mfiable control 



CALL TODAYl 800-RCt-8090 X 71 


DfStPElBUTORS LOCATED WORLDWIDE 

AG Eun>f>e (31) 10 2844040 RGTatwon {8B6j 2-218-1117 

fax (31) 10 2844049 fox (886}-2-21 B-1221 



Raritan Computer, Inc. 90a.S74.4072 fax 900.974.5274 

1(h1 liens Dcurt, Belle Mead, NJ QS502 ■ sale$(§raritan.coni ■ littp://www.raritan.com 


3ii DA\ MONEY^BACK GCAIL4NTEE FULL GVflAR \VARR.4N J ¥ 
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HARDWARE SHOWCASE 


Communications •Computer Telephony* Data Acquisition 


Data Acquisition ■ Desktops 



RS-232/RS-4Z2/R$-^5/Cunettt Loop Ser^i;faterface 

Yes, Single Card Does flM 


Circle 85 on Inquiry Card^ 


• U&es standard RS-232 commands “ 
no special drivers needed 

' Automatic data flow control M 

■ 160550 UART with 16-byle FIFO buffe^-^ ‘T 
' Transmission speeds up to 115K 
» Complete RS-232 modem control 
» Supports 2-wire or 4'Wire operatiow^^^,, 
for R3-422y485 

^ Both DB'9 and DB-25 connectors InduSi^^/* 

• PC-ComLIB software included^ but not necesSI^ 

• Multi-port cards also available pari a pcl-tjc 


i ■ 7S0 East Arques Ava.. Sijnn/vate^ CA 940S6 

AD\5UHrECH - Fax. 4qe-£45-a^Ba 

Home page- h1lp;,''/www.fldvanle}(,com • e-mflil: Intend sdvBntek.com 




/ STi^RVIEW 

Control up to 216 Servers 

with just 1 Monitor, Keyboard, ar»d Mouse 

• Supports SVGA, VGA, and Multisync Monitors 

• Keyboard or pushbutton CPU selection 

• Autobouts Keyboards and mice (SV421) 

^ Cascadable 





#1 


|VB5ri 


i 

4 




USA/Canada: 800-265-1844 (ext, 231) 

Fax; (5t9) 4S5-9425 MnHemBl E-MaH; mall^stsrtscttcomp,cot 

. itartechco, 


StarTedi 

roMPLimntooucn 

USA ' CwiiHli » UR ■ Fnsfwr 
Ncduvldndt * HcHtg Kang 


http://www. sta rtecr 


.com 

imp.com 


ut« Fsk 6* IrtlartHt 
or Caih tSI 9t 455-W75 {txl. 331) 


VlBWUailBncBnd/Aniflrlcan Expnu 
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OOH'T 


GETMAR 

GET YOUR MESSAGES! 

ni'sNew4-PLAy 
Voice Processing Card & 

Voice Window Application Softwor 

PUKEOfmOfORUNDlRA mOUSANDDOUMS 

1-800'68S-48a4 

HC/V1SA/M1« 

IkenlMCfi/OEll/l Pickegn AvDlpUt 
Sptc^Ust In liTterwitiDMl Smt otid ^opport 

ffg Talkfflq Tecbnab^gy, Iik, 113S Arimiw Ave, Aloniwlii^ C* 

///^ PbMe: 510 52f-M0aFDR: lio 522-5556 Ensltt 


U 

'ww.Nl.iwI 
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INTELLIGENT DATA ACQUISITION 



from 

LaborSo«Ies7 

ihe onboard intilUgence company 


• High Speed I/O 

• External Expansion 

• Real-Time Processing 

• Network Access 


• DSP Commands 

• Control Loop < I ms 

• 19-inch Industrial Racks 

• Standard S/W GUIs 


2(16-453-2345 — 206-453-3199 fax 
info@mstarlabs.com — www.mstarlabs.com 



DAQ Designer 97 

DAQ Designer 97 is a free system configuration too! for 
Windows that takes you through your data acquisition 
application step-by-step^ asking you questions^ and 
recommending all the right equipment, including: plug-in 
DAQ boards, signal conditioning, cabling, and software* 
New products in DAQ Designer 97 include PCI DAQ 
boards, more PCMCIA cards, remote data acquisition, 
image acquisition, and VXI DAQ modules. 

National Instruments 

Phone; (512} 794-0100 Fax; (512) 794-8411 
(HOO) 433-3488 (U.S. and Canada) 

E-mail; lnfo@natinst.com WWW; http;//www.natirst.com 

Circle 11 0 on Inquiry Card. 


Portable Data Acquisition 



A For notebook PCi 

A 12- or 16-bit 100 kHz or 1 MHz 
sampling 

A Up to 2S6-channel expanslon 

A Measure thermocouple, RTD, strain^ 
gage, accelerometer, high-voltage, 
nigh-isolation, Si other signal types 

A DOS™, Windows^”, Window* 95, 
DaqVlew™, DASYUb™, LABTECH 
NOTEBOOK™, Snap-Master™, & 
LabVlEW^ drivers available 


216 4S9 4091 A fM: 216-439^093 A htlp://www.tote<h.£Ofii 
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DixaiBQifel] ^ E6 


Supply 


iSA/PCI 3-20 Slots 


• 85V~265VAC, -48VDC, ^ ^ 

+24VDa+12VDC Inputs S 

• 200W~350W Power Supply 

• 19*' Rack-Mount/Wall-Mount 

1 W 3 -20-Slots Chassis 
& Available !! 

ACI Systems 

Western Region: 1-800-983-1177 
Eastern Region; 1-800-886-2243 
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Desktops • Disk Drives * Industrial Computers 


Industrial Computers 


industrial PC Power Supply 


■ 8S~265VAC, -48VDC, 
4-24VDC, -f12VDC input 

■ 70W~350W output 

■ eOKHz PWM control IC 

■ 0-55°C operating 

■ MTBF > 20 years 

ICP ACQUIRE INC. 

CALL: 1'888-618-6188 
FAX: 415-428-1172 
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63 Matfeis 
StyiBS with Uew 
Sizes Added 
Every Menih 


Ciistotn Colors 
and Logos 


Castom 
Systems 
Our Sgeciatty 


Cad Os for 
Our Everyday 
Low Frkes 


Msm in 

USA 


SS Marcus Or. MelviHe^ t4V 11747* 5J6AMB111 * Fax: 516.420.3007 * www.mfoview.com 



SlOOPCCaid 

jPCMCiA) 


Circle 95 on Inquiry Card. 


Parallel Wforltis Stiialliabt with Power Supply Inside Win 85 ftug n' Ptsy 

pSL Portable Muiti i/o Drives 




y ' ° ' coal psortfi! 

1 CIg JikZ 
e40MB OpBcbJ 




9 l3tg Hard Dri 

Internal LFPS Battery C^tionJ 
with drives up to 4 Gig 

4x ID &K muHi im Cn-RDMCDH qH ' (4081 983-1 1 27 

2.6104$muWTO Optical , pii*\TVW/ I 14^1 

4-ie Gifl DAT muiB TO http://wwwJJbertyinc.com 

IntBiTiBJ Power Supply FAX {40B} 243-28ai Laaw Email Bet)ClFeH 




Future 


Turnkey Solutlom for Lidustrtal Computers 

• Fault Talerant System/RAID SoludcHi 

■ FuU line of Radt Maunt Products 

■ Pajtnership j 

41yper5peed Reselltr I'rogram 
-0£M/Ciistomtzed Design Pro|ect5 
'Osvemnierit/Corporaie Discounts 

I ll41p://www.apprT}-coni 
E-MalL: api>ro#app<o.oam 

800 - 927-5464 


IDiZ Bering Drive. ^ CA 46131 
Td (40a) 4S2-42m 4 Fax 1406} 4SZ- 42 lO 
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Embedded PC 

Fits your applications 
and budget! 


^"BiscuitPC 


3 B 6 / 4 S 6 Siflole 
Board Computer 
with SVGA/LCD 
ittd mom ... 


• Ultra small siie 
(145nnn x IDZmin) 

* Supports all 4l:GDX 
and SxSa CPUs 

- Local-bus SVGA/LCO 
iniertace 

« Multi port ns 2^2 
and Etbemel 
commitn leal Ion 

« Supports Solid State 
DisXs 

> FC/1Q4 expansion 


Catl Today tor a Free Catalogue i 


A tfiOijsirtat Ai^ron*ai(orr ^vWT 

AbyANTECH 

V.-.- , 


U.S.A. 

Td:H09)5224£iae Fax'{4aSi245-e260 
^ E-mail :info@AdvantBGlt-1JSA.Eoni 
IntomiftiDnai ' " 

Teir 86S-Z-2IB45e7 Fax; 536-2:21838^5 
httpy/wvi/w.^i^t?ch.cdTti.b«' ^ . I 
l-miasl: ESC^acr.iwjvanioclT.cii&tii-riif "" 





Rackmount PCs 


Industrial PC Chassis 


Industrial Workstations 


Panel Display PCs 


Pentium/486/3S6 CPU Cards 


RS-232/422/4S5 Interface 


Analog and digital I/Os 


Data Acquisition 


Industrial PC Solutions 


Call 800-800-6889 to 
receive a FREE 100- 
page Solution Guide for 
your OEM or system 
integration needs. 

Advahtech. 

750 E. Arques Ave. 

Sunnyvale, CA 94086 
408-24B-6678, Fax 408-245-0268 
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HARDWARE SHOWCASE 


Industrial Computers 


Industrial Computers • Laptops ft Notebooks 



A large variety of 
SBCs in stock 
for fast delivery 


• 486 AND PENTIUM CPUs 

• UP TO 200MHZ SPEEDS 

• pa SCSI INTERFACE 

• E‘IDE INTERFACE 

• SVGA VIDEO OUTPUT 

• DUAL SERIAL PORTS 

• tSA& PCI BACKPLANES 

CALL TOLL FREE 

i-888-RECORTEC 

Tel: 1-408-734-1290 
Fax: 1^08-734-2140 
e-mail: info@recoi1ec.com 
http.7/www. recortec .com 

RECORTEC 

1290 Lawrence Station Road 
Sunnyvale, CA 94089 
Circle 11 6 on Inquiry Card. 



Request our free 
Product Catalog 

• COMPUTERS 

• ENCLOSURES 

• KEysOARDS 

• MONITORS 

• PRINTERS 

• CUS TOM DESIGNS 

CALL TOLL FREE 

i-88B-RECORTEC 

Tel: 1-408-734-1290 
Fax: 1-408-734-2140 
e-mail: info ©recortec .com 
http ://www. recortec, com 

RECORTEC 

1290 Lawrence Station Road 
Sunnyvale, CA 94089 

Circle 117 on Inquiry Card. 



Technoland... 

Makes Industrial PCs Affordable 

• Single-board Computer from Dual 
Pentium^ Pro to 486 

• Fault-tolerant Systems 

■ PS/2 Redundant Power Supply 

• PCI/ISA Backplane Series 

I Rack-Mount PCs 

Paf\e\ PCs 

• I n d u st ria I W o rks ta ti on 
& Chassis 


Technolatid Inc 

1050 Stewart Or* Sunnyvale, CA 94086 
1-800-292-4500 
Tel. 408-992-0888 • Fax. 408-992-0808 
e-mail: lnfo@techno!and.coni ^ 
Homepage: wwwleclifioland.cor% 

PenttuiTi IS 3 registerad trademartt ot ^ 


1 ifl||||00l 




|| ll kAek 1 


I 
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LLS,A, Made Rackmouiit Solutions 


Over 40 models^ sized from 1U thmugh 17" to 
24" deep* plus rackmount switches* monitors up 
to 20"^ & keyboards with or without trackballB. 

QTY. PRICING FROM $m. 

* 5 to 20 slot segmented or unsegmerited 
passive backplanes w/ or w/o PCt slots. 

♦ Complete line of 4«ti & Fentium slot 
boaids & mothetboaids up to 2(K> Milz* 
including Intel's full line* 

A.C. OR 4SV 
HOT SWAPS 
UP TO 0EM W 

Customized Colors Available 
Tri-MAP IntematiofiaL Iric. 

4569-A Las Positas Road, Llverniore, CA 94550 
VOO 510447-2030 • FAX: 510447-4559 • www.rackco.com 


THT 


VISA 


acccplEO 
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Mass Storage • Memory/Chips/Upgrades 


Original Manufacturer 

All steel construction ServerA RAID CfiQSSfe 


lUPPORT • Qual. Dual, Pentium Pro I. ATX M/B 

^ - AMI Godatti M/I 

-=^ , - Digital EquFpmeM Alpfta M/fl ^ 

* Intal ATX M/B 
- Sup«r Micrt? PA NDH M/I 


American 

Megatrends 

EUBEfl 

int^. 

Super* 



NSJ40& 

- Rvnt occeShS wtf+i 14 k £ 1/4“ expcaed driv« boyi lNS’i4O0) 

- access tvllti 14 x £ 1/4“ exposed drive boys (IIHS-1620) 

- Heavy duty power st^pply options 400w-AOOw 

' Hot-Swap Redundant 2 x HQOw. Z x AClOw. ^ x 300w 

- ACio avoddbCi; odler Server R^UD CfuitsLt 


DUAL M/B 


WmOVAiLi HOT DRIVi MODULE 

-WIDEICSI SCSI or IPE AvcHloble . Patent protected 
■Perteettor RAID A removoble storoge ctppllcatlon ^ 



AEH CORP. 

254 S. 5th Ave., Lo Puente. CA 91746 
i^el; (BIB) 369-2608 • Fox; (818) 961-0468 


AEltMiUTTOEVam All t^tl itanci ADtMMT ptwKntiBienimi treniUHiM h4l4l«4liS(MRM tMiHMiUtr IlMr I 
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Memory/Chips/Upgrades • Misc. Hardware 


Direct Prices to the Public 

IFe will Beat any Advertised Price 


.All \li-iii(iry Itruiiil 

i Ni‘w ik C 

\\ illi . 

\ LilViimr W: 


Memory 72 pin 

Hard Drives 

Vide Cl Cards 

EDO 

850MB 

$119 

Matrox 

$155 

1x32-60 $15 

J.2GB 

$159 

Mystique 

$139 

2x32-60 $29 

2.0GB 

$222 

Dia3d2MB 

$87 

4x32-60 $64 

2.5GB 

$248 



8x32-60 $129 

3.2GB 

$259 

Modems 


586-75-200 Mhz $89 

33.7 jjiL voice/fax 

Intel VX 430 Chipset, 

$7$ 


256kpb cache, 
2s2pon brd IDSTIO 

CD-ROMS 
4xtni. $54 

Sound Cards 

8xim, 

$92 

VlBRAl6Pnp $48 

lOx inL 

$102 

SB32Pnp $99 

J2xiJiL 

$105 

AWE64Pnp $199 

I6x hit. 

$169 


p PI p 3 3- 6 iDt fex/data 

/«/c/aii(y/// ®*"‘**®*’**°“‘‘*® 

P-IOOMhz $109 
P-120Mhz $129 
P-l53Mhz $189 
P-150Mhz $249 
P~l66Mhz $529 
P-200Mhz $449 
P-Pro 180 $419 

P-Pro 200 $699 

Over tOOO ilcitii^ in stock, check our cool webeite 
WWW. iiteniory-oiiline.coin 


800-801-0087 


714-488-0477 tax 714-488-0495 

Memory On-Line 

omec Hours M-F 7-5 PST • Sal 8-12 PST _ 

Triri^ >ui<t nvAilgliility Buliiprl Up rliunge wttliuitl notire 

Circle 96 on Inquiry Card, 



nUffLSTfl/t; 


' Automated Bscj^py 
\ Bata Interchange 
|5forajre Management 



800-468-0860 FAX: tSlS) 592-0116 

wwH.qualBtar.cam TEL: (81 &j 592-0061 
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H^^Seribf 

The on ly way tomake sure your 
super-powered PC is properly cooled I 

• sura^yraystem and Cfl ireoperating 
atfjroper tamparatura. 

• Know the fixacttemperatui- 
and CPU at all times. 

. FVevent h 

• Fl-otectyou 

• P-olotigy^tur 

. Be notEfled auttjmatJca lly ef evarheat 

• Windows 31 / 95 / NT, Nevell ^ersiens availab 

1-aa&-d46-4321 

rAMR FiwN http://www.cainusa.com 

TTC^IKCH-OG-y. -HC ^ ei6CfeiiTOtA«.,5atiJf?se,.CA 9513!Tct:1-1O&-52t-9Ba0Tax: 140B-3g!-9ad5 
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* Complrle line of models & sizes tn slock * Compuler Chassis 

* ATX-idyle chassis - NEWl SUN SP.4RC-Cnmpiitible Chassis 

* Designed for FCC certincatioii • 19" Rack Cabinets 

* CD-ROM Enclosuiiei^ * RAID Enclosures * Power Supplies 

* Hot Swapahle Power Supplier * Removabie Disk Drive Modules 

* Competitive Prices < Custom Colors & Desigrui AvaJlohie 

Call NOW for information and catalog 


http://www,CQlpc.com 
calpc^pnetnet 

U800-‘394-4122 

VISA & MasterCard accepted - Same day shipment! 
408-658-9460 - 20 5 Apollo Way - Hollisten CA 95023 

Circle 97 on Inquiry Card 
{RESELLERS: 96). 


CALIFORNIA 

PROPUCTS , 


FEBRUARY 1997 BYTE 16& 


HARDWARE SHOWCASE 








































































HARDWARE SHOWCAS 






Programmable Hardware 


lODUaORY SPEClftL 

. 

SiOOOVAUJE 


CALL NOW! 

( 888 ) 356-7385 

visit US at www^lmsxcNTt 


A Message to Our Subscribers 


From time to time we maxe the BYTE suhscriber Jisi available to other companfes 
whose products or services would be of interest to our madera. We taitje great care 
to screen these cornpanies, choosing only those who are reputable. FuflheimanOf 
subscriber names are made available for direct mail purposes only: talernarketing 
calls are strictly prohibited- 

Many BYTE subscrihers appreciate this carefully managed pregram, and look 
forward to receiving information of interest to them via the mail. While we believe 
this information is of benefit to our subscnbers^ we firmly respect the wishes of any 
subscriber who does not want to receive promotional literature- Should you. wish to 
restrict the use of your name, please send your request (including your magazine 
mailing label, namei address^ and subscription account number) to; 

BYTE Magazine Subscriber Services 
J I 9 PO Sox 555, Hightstown 
NJ 00520 

ADirtnotr ofTheA^Grmtf'HUlCmipmrk^ 


65 GIGABYTES OF CD STORAGE 
STARTING UNDER 

$ 5 , 500.00 




Circle 102 on Inquiry Card (RESELLERS; 103). 


Circle 104 on Inquiry Card. 


C-Engine™ 

- 3,a X 2.3', 2A I/O, 3 UARTs, 3 timers, 2 ceur>ters 
♦ UptdaiaKSFtAM.5l2KEEPR0M,Wkt(;htlnfl 
■ 1112‘bit ADC, 3 idA Battery, RTC 

$49 QEIA 


Saftware+Hardyirare 
Oevelopmat Kit ineiuK^: 

DOS+BIOS, C library, samples, manual, 
cabte,ar!d oneofthecontrallersProgram 
on PC, Download EXE file, Run standalone 
In final product. Na hidden costs. 

UssTERWiS 

W, PCmK LCD. ICUAHTs, tm 

0$, CislomBS' boands design. Save tlm and mmey 

^ERN 

^ INC 

216FStreet,Ste. 104, OowSpCA 95616, USA 
Td: 916-758-OlSO - Fox: 916^75«-0iai 

Intejnef emaif: 

tern@neteom.cofn 
lip://ftp.nBlicoin.com/pub/lB/liirn 
hltpV/WWW. tern .com 


Circle 105 on Inquiry Card. 


l~PraqrammablE 
lantmHers 


The Miniature Controiler 
Speciatist since 1983 

Z-World provides a complete software and 
hardware solution for embedded systems and control 
applications. Our low cost miniature controllers 
provide a variety of digital i/o, adc, dag. and 
RS232/RS485 Communications. For only $195, our 
Dynamic C™ integrated C development system allows 
you to create real-time multi-tasking programs up to 
512K (approx. 20,000 lines of C code). Controller 
pricing from $79. Quantity discounts start at 5 units. 


1724 Picasso Ave. 
Davis, CA 95616 
916.757.3737 
916.753.5141 FAX 


For quick information, call our AutoFAX 916,753,0618 from your FAX. 
Request catalog #18. Or visit our web site at http://www 2 w 0 rld.com. 


Elms Systems Corporation 

2 Holland' Irvine, CA92618 
(714) 461^5200 
(714) 461-0S71 Fax 
Tinadeinarks rema.iii die j.iirti'pcr^' uf 
their respective owncre, ©1996, F.lms 
Sy^tciiu Curpfjradtjfi. All righis 
reserved. Prices and specifications 
sub^eLt tu change widiuut HDticc. 


Circle 101 on Inquiry Card- 


Field upgradable drives. 


Introducing 

Elms'DVLCD-Ubtary and 
Panoranu' CD-Management Software. 

-.STANDARD FEATURES. 

Removable, Bar-Coded 
Magazines hold 20 CDs each. 

Manage IDO CDs on-line- 
dS gigabytes in 5 magazines. 

Record 100 CDs automatically. 

Configure up to 4 drives, 
Windows’^ 95^ & HT^ Software. 


Misc. Hardware 

• Multimedia/CD-ROM 

r ^ 1 

SlicLCa 

nc®n= 

y integrated design 
iclosures, disk 

isa verticall; 

and rnaoufactunng company spedallziog In computer er 
subsystem enclosures and fully integrated systems. 

Engineering 

• Design • Fa 

brication 

Now Supporting 

Industrial PC Enclosures 

Tower PC Enclosures jl M9k. 1 

Tower Drive Enclosures 

Reck Systems 

Reckmount AccessCKies fl 1 

CPU Cards and Backplanes ■ 1 

Rackmount Drive and PC Enclosures W 1 

Industrial PS2 Power Supplies ^ 

Redundant N+1 Load Sharing Power Supplies 


Phone: i- 702 - 356-5595 Fax: 1 - 702-3 56-6361 Em ail: iiifo@siiier.com 

Internet: hnp; 7 /www.sLjger.cDm Postah 085 GregSt-Sulte ID] Sporks, NV 3^5431 


Circle 99 on Inquiry Card (RESELLERS: 100)- 


Design, Print and 
Apply CD Labels 
lor *79®* 

Tkf, 


NEAT' 


NEAT^. 

CD LABELER KIT 

1 Create your own artwork On Your 
Computerwlh NEATO Templates. 

2 Print on Any Laser or InkJet using 
WEATO pressure sensitive labels. 

3 Using the NEATO Label Device, 
apply labels, perfectlyeveey time ! 

Kin Inrludeg: 

« TIm Amailno NEATO CD Label AppUcrilor ~ 

* Set of Assorted Labels jnd I nsufts f 
- CD Oflslp Sortwaw ( Mac^C) 

* Disc [ind Jewel Case Templates tor 

Popular Gifaflisica Piograms iMac/PC) H 

NEATP'” 250 Dodgn Ave ■ Easi Haven, CT 06512 
800-98^-98011 * 203-466-51 ?Q * Fex 203-^166.5173 
Smm: (0)990 501571 * Hx M [01101 932 04BD 

Sse us at http://www.neala.Gotn 
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Circle 111 ori Inquiry Card. 


Security • Engineering/Scientific 


Because n s 


irevelopef s 


rf 






G13-T31-G78a 

Niaa 


Xhan Software 
Alone. 


RSA 


■Rie Luna™ token fmm 
ChiysaltslsaPCMCiA-2 
card that delivER encryption, 
decryption, and secure digital 
signature functions. Independently certi¬ 
fied to RPS Wl Level II, Luna is compatible with 
Microsoft's Ciyptographic API, Intel's CDSA API, and 
Nortel's EntmsL Supports DE5, Triple DES, MD2, MD5, RC2, 
RC4, SHA-1, and RSA PKCS#11. Secure codes 
are never loaded onto the user^s computer, so 
only the card holder has access. The Luna 
Developer^s ^ ir^udes documentation, 
tech support, and the tools to build 
your next-generation secure 
network applicatbns. 


Ujn 9 & a tTjidefTiari(^Qvysfe4TS. AS GftherpiodLja and compel^ names cradernaHs th^ rspectiue holdi^. 


On-Line Services • Security 

IDT P R 1 

e n h a 1 

Int 

OUDLY UNVEILS ITS NEW 
need INTERNET SERVICE 

ernetPlus’ 


larna I^Dl ■ 

k ^ 

Hfj TECH SUPPORT 

; for ( 

HnsPHOMt SOfTWWiE IHEmMJAL HEWSfEEB CAWES 

only $ 19 , 95 ; 

1 


IDT’s (nteinetPEus is for people who are ready to use the J^et for ail it's worth 
without having to stop, slow down and get frisked by some oniine service. 

If you're ready for IntemetPius call us any time of the day or night. 


(8oo)689-9438 ^ 


ENJOY A FREE MONTH OF UNLIMITED LONC DIS¬ 
TANCE AND INTERNATIONAL RHONE CALLSt 

GeT combined EnlpmetPiu; and IDT's deep-diiscounfl bug dislaixie phone 
service. You'll & bundle eomp&md k> atet. juci or S|»rfiiii. PLUS you'll 
geT a rebate dieck Jor a full rnonlh of calls. (Ttiefe's no rrmit). For compile 
d^&il$:Sp«AktDan IDT cuitoiri^ savtoe 


61ZE A996U3rCOeF IDTISA'riUD6iiUflJ(C}FI>rC0flP.iUAC>114QI!TlUI]fiVUUtKSAHlTH£PSaPQITYff 


■- 

mmEiPiiji;' 


FREE Engikeering Software Catalog 



Engmeering Software Direet is 
your #I source for engineerinE 
software! The more than 1,000 
products listed in this catalog 
were developed by companies 
and practicing engineers and 
represent a vast resource of 
tools that can help you get 
your job done better, more 
accurately, and more quickly. 

.9044 


SdTedi l■^e^HlH)ltd 2525 N, €ktit OAoj^f, 11 m*7 - U ?73.4M.9N1 
fu 773.48b-?2|4 ■ lifa®Kil*dHit.{»ii * URL lttpr//www.»t«inrt.iM 


Circle 123 on Inquiry Card. 


Let your "true colors shine through” 
when you advertise your 
computer products in the 

BVfE 

HARDWARE/SOFTWARE SHOWCASE 
our popular, affordable, 

4-color advertising section! 

For more information call your BYTE sales 
'representative (see listing, 
page 177) or fax 603-924-2683 



E] Use the Interrret a secure virtual Wide Area Network 
B Develop powerful internet applications using 4GiL tools 
B Use SQLWindows,Visual Basic, Powerbuilder, Delphi, Cah-... 
B Provides automatic data-stieam encryption for all SQL data 
B Uses FISA security and Netscape's secure socket references 
m Includes a complete enhanced version of SQLBase vS.1 
B Transparent to users, developers and ad mini strators 


I Usa Iha Internet lo securely access 
I your ctlentfserver applicBtiofia 

I Use Ctlent/Server tools for 

I rernote access solutions! 

Pnong starts at SI ,595 for a S-user version 

Call 1-flOO-486-DUNN ext. 405 
http://www. du nnsys. com 

Circle 124 on Inquiry Card. 




Dunn 

syifemi, int. 
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SOFTWARE SHOWCASE 



Internet Services 


Hiway Technologies offers convenience with our online 
order form and online domain registration* Hiway Systems are 
fast as we power your site with state of the art Silicon 
Graphics RISC based servers. We also blast your data to the 
internet over one of our fiberoptic T3 lines. Hiway provides 
reliability as we employ fully redundant servers, UPS and 
generator back-up and even redundant T3 connectivity on 
two separate backbones. 


Virtuat Domain 
Plan^ 

starting at Just 


Reselfer opportumties avaiiable af; 

httpiZ/MfiiwM. hiNay,iiet/i*e$eller 

Pfece your order at: 

http z/Afvww. hviiay. net 
1800 339-4929 (561)989-8574 


ffiMray Technaiogies 

THE WORLDWIDE LEADEtt J« WEB HOSTING 


Circle 125 on Inquiry Card (RESELLERS: 12S), 


Internet Services 


Regisler Onllae For (nilant AcMvolfonl 


VALUE WEB'S 

HOSIING SERVICE 

IS THE MOST AFFORDABLE 

WAY TO PUT YOUR WEBSITE ON 


THE INTERNET 


[Only $19*95 a month] 

No Mififinufit Conlratl! 


■ ^mm ncmte reglslnutlon pfovldecf 
[llftp://mfW.yDLir_ndiiie.tCiny') 

• Access te oer SSL secure server 

• T3 ccHiinedrcR to ibe Internal 

• lOflO Mb of date iranskt per monlh 

• E moil forwurding 

• four wm FTP occciwni 
> Dolly tope backup 


•Hmt QM 1 CDI direclory 

• Anenyrnous Virtual FTP 
> 2S Mb of disk space 

• POP3 F-nitNl accBunIs 

• km E'lnoll rBspociders 

• DelpilBd web usage ifolEtks £ pcebss to row files 

• Truespoech® server support Included 
(real tfma audio) 


• Choice of \1 Ni]( and Ulcrasoft® Fnml Pccga * Saute dev setup 

Ask about our reselhr programl 

VakieW^b' 

I-888-W,L-HAST-U, 

www.valuEtfefc.nef • E'mntl: SDles@VDlueweb.net • Setup fee ^20-^39 


SO^Day Meuey Baclt GooranfeeJ 


Circle 127 on Inquiry Card. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

Movemher 

December 


SOMETHING MISSING? 


Complete your BYTE collection by ordering Back Issues today! 


1992 1993 1994 1995 1996 1997 


Check enclosed 


Charge; 


VISA MasterCard American Express 

Card# 

Exp. Date 


Name 

Signature 


First Name 
Last Name 


Address 

Address 


imndowi 

Special Issues nfluirtesimni^iKi 

IflDuide FDlt'93 

Sperial ksursUi-Dclivcty J3.D0, foreign DrlrvrryS^.DO- 199(1 thru 19B6 LI.S. Delivery J6.5Q, FtJrctgr' Wlverv E0.5O, 
Canada EtMeMCoS^.DO - All Isssics prior to 1990 US.DelivtryS3.0Qi Foreign Delivery S4J00. {Call for availability^ TIksc 
pnmiiKltuler postage (US), surface nuil piorfign]. - AD checks must be in U.S> Funds And drawn on a U.S. bank. 
Please indie nte wtiirh Issiirayou would llhcby vhccklnqls^ thehcwes. Send requests witli pHyment to; 
mm Bade f4sues. One Phoenix MUt Lane. Peterbortnagti, M.H, D34S3, [B03] 924-923t 


City 

State 


Zip 



.A Division of llieMcGrairffill Companies 
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A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER'S MART 


THE BUYER'S MART is a unique 
ciassified section organised by 


locate suppliers. Each ad has Inquiry 
numbers to aid readers requesting 
inforniationfram advertisers. 

AD FORMAT: Each ad will be 
designed and typeset by BYTE. Do 
NOT send logos or camera-ready 
artwork. Advertisers should furnish 


BAR CODE 


typewritten copy. 2"x1 ^/«"ad 
can include headline {23 characters 
maximum), descriptive text (300 
characters is the maximum recom¬ 
mended) plus company name, 
address, telephone and fax number. 
2"x2 5 /b^ ad has more space for 
descriptive tejft {850 characters is 
the rnaximum recommended). 
DEAD LI HE: Ad copy is due 


approximately 2 months prior to issue 
date. For example: November issue 
closes on September 15. Send your 
copy and payment to: 

THE BUYER’S MART, BYTE 
Magazine, 1 Phoenix Mill Lane, 
Peterborough, NH 03458, For more 
information piease call Vivian Bernier 
in BYTE sales at 603-924-2521 or 
FAX: 603-924-2683. 


RATES (Feb, 1997) 


3'5 

issues 


twu&s issues 



1 ad $020 

$790 

$690 


2ads/issue “ 


€60 


Bads/issue - 

- 

620 


1ad $1,640 $1,BB0 

$T,380 

2"x2%’' 

2ad3/isstia - 


1^20 


3ada/is&ue - 

- 

1,250 


Portable Reader 

iv AA Battery Operated, e4K or 256K 
it Display messages artd eptienal voice messages 
tell operator wtiat to do. Messages are easily 
recorded (liike answering rnachJne) in any 
ianguage. This unft cs EASY! 

* Double duty as Mori'portabie Reader 

A 4x20 Supertwist LCD Display, 35 Rubber Keys 

* 2 Bullt’ln Inventory Pregrama or create custont 
A Downfoad tables and Pick Lists 

* Wand, CCD, or Laser Scanner Input 

* Reads 2crf5, UPC/EAN, 120, Code 39, etc 

* 2 year Warranty on Reader & Wand 
it 30 Day Money Back Guarantee 

A 64K Complete with integrated Laser - $1299 

* 64K Complete with Steel Wand - $799 
it Small Size and very tong battery tife 

tittp://Www.criizio.coni/'VKls 

Worthington Data Solutions 

3004 Mission Sirset * SJ^nls Cnra, CA I9SQ6Q 

4oa • FAX 40Msa MU 8DO-345-4220 


Bar Cade Readers 

for PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

* Attaches as 2nd Keyboard, no software changes 

* Reads 128, UPC/EAN, Code 39, etc. 

* External or Internal attachment on PC 

* Wand, CCD. Slot Badge, Magstripe or Laser 

* Supports DOS, Novell, UNIX, Mac OS, etc. 
it 100+ Configurable Options 

it Supports USA and Intematbonal Keyboards 

* 2 Year Warnanly, 30 Day S Back Guarantee 

* Direct From Manulactorer 

it Top Rated by Independent Review 

* Complete with CCO Scanner-$399 

* Complete with Laser Scanner-$695 
A Complele Wand only Reader- S299 

hfttp://W¥rw,cruzia.ciNTi/‘'Wde 

Worthington Data Solutions 

3004 Mission Sbefii - Sania Cruz. CA ssoeO 

4oa 4se 993& - FAX 4ii8r4ss-»gG4 800-345^220 


Labeling Software 

For DOS and Windows with dot-matrix, LaserJet or 
DeskJet, Easy WYSIWYG design. Any format/srze. Mix 
big toxt, bar cedes, and PCX graphics. Formats for AIAG. 
KMart, Sears, MIL-STD, Permays, WaJMart. File Input. 
UbelRIGHT tor OOSr-S27g, LabelRIGKT for WlrKlows- 
$295. 

30 Day Money Back Guarantee 

Worthington Data Solutions 

(408) 450-9938 600-345-4220 


BAR CODE 


RF Terminal 

Commuhjcales 2 way to Senai Base Station from 
4001000 ft. Easry covers 1^000,000 square teet. 1- 
15 terminals per base station. Keyboard, warid, 
CCD or laser scanner input 16 Selectable frequen¬ 
cies. Small size ancJ low weight - 14 oz. with b^er- 
ies. Base Station - $845 TermrnaJ - $1095, 
hllp :/Awww.cruzlo.cafn/~ v/ds 

Worthington Data Solutions 

3004 Mis-sion Street • Sama Cruz, CA 95060 
4dB-468-^93B ‘ FAX 800-345-4220 


Windows Bar Code Fonts 

Add bar codes to any font based Windows pro¬ 
gram. Fonts designed for dot matrix, DeskJet 
and LaserJet- Print Codabar, 2 of 5, Code 12H, 
UPC/EAN and Code 39 Inside your Windows 
program, TrueType fonts, bitmaps and metafile 
support Included. Oniy $199. 

Worthington Data Solutions 

(408) 458-9938 (800) 345-4220 


Circuit Design Software lor Windows 

Easy-to-use schematic entry, PCB design, and simu- 
iatiori software, starting at $149 aach. Complete PCB 
package with schematics, autorouter, and layout for 
2-layef drcuil boards, $399, Enhanc^ version witi 
autii^aGemeni more symbol libraries, and up to 16 
layers, $649, CAM file outputs. 

Mental Automation, Inc. 

5415 ISeth Ptaca, SE-Bellevue WA 98006 
C20fi) $41^^141 FAX (20e] 64943767 BBS (206} 641-2546 

httpV/www.mentaia.cam/ 


Inquiry 451. 


CAD/CAM 


CONTOURING MOTION CONTROL 

FROM A PRINTER PORT! 

Indexer LFT™ software $243 

VERSION 3 VISA/MC 

* Conlieis up to six slep motors simuftaneousty. 

> Lbtidr and ClrciiLar Inlerpdalkvi. 

* New features to acoominoderte machine ccntiol, 

* Easy^lo-ueo device driver. Super Manual. 

‘ CAD-CAM interfdoe avaiCabfe. 

A * Corporafeon. 14S2Annid Am. 

Ability Systems R 05 tyn,fWiMWi 

htlp://wwMi.abi]itvsystems.cDm bst-tsi & 


Inquiry 452. 


TG-CAD Professional v.6.B 
CAD Solutions So/iFiirare 

A16 S 32 bit C/C^ Windows 95. Win NT & Wn 3.1 

CAD Developers Kft. The best in CAD/CAM software 
kits, Fneo Demo and Technical Paper. 

Calf BOO-635-7760 or Fax 972-^23-7238 or 
http://www.disksofLccjm or E-mail 
d]sksoft@ix,netcom,com or BBS 972-8&1-9322 

Disk Saltwarv. fne. to9 a Miirptiv Rd., Ftam, TX USA 75094 


"COLOR - Add $100- 


CD-ROM 


CD ROM, Inc. 

CO-ROM, CD-Ri Media, Jukeboxes, 
Towers, Titles & Production Services 
Unique Data Compression: CRI-X2 
INC 500 Company, Established 1988 

303-384-3922 FAX 303-384-3926 

httpJ/www.cdrom inc.com 


Inquiry 454, 


CD-ROMS 

Wiridc«sS6.cetn SMiil StumrerB CaHedtDn...$35.00 

Compilaliion of wiiisXe 3^ SharBwane Sw^on. 

UNUX Drreleperfl Resauire S CO SSt..£27Jfl 

FlErfil»t, Detain. 5taic4wflFfl. MeftPX eeiMr, Dit-IXn Does. 

UWUXItooltKM. ..£45.00 

hncludK £ CD SflE wilh 60D Page Manml I 

UMinx...W£).£M 

PKi*cj(ttri«j LIhUXi 

PTHTBinming Lingua^. 125.00 

REXX. Dtieran. MDihilal, Modula.-^ i pre-biHtt tHiurles) Sctiemc/Jacl 

Stand^a .£30.QD 

Dopiia^ic and mternsiiianar neNvorfcIno ^ndards. 

WetvTHsterTogEsVoluinel. .SOO.OO 

Everyllimg needed In generate and prornrite web pages 

WePrnutar Toots VetuiMl.. $35.00 

EvafyiPiing m nesd lo run and admlnt$tara iweb server. 

Workgroup Serwr. $75.00 

Print and File Sriaring Idt DOS, Wl«, MAC, DSy3 and «T undar UHUX 
MOC^TIF fer y NUX -100% Madf Gamnalibla GUI - tor UNLIX . . $90.00 

Visual Basle Tools.. $35 00 

Latest tfiarew'ere tools and dfiBs. Databank nWtimsda & nfM 

NovoH Netware Tools CO-ROM . $35.00 

TddIs and Utilitie&fDr HduiqII Helwaie! 

WktolliB CD-ROM Sel.$35 00 

Slaraws 1or WWidanaslt, NT and m 

PwmtaXingA. .$30.00 

Over 7,000 Etesets at rbssid^ liter^re, gpvemmenl, biotogy, 

SoulhMttslfiiti Tr^l« Uplttitia 1.130.95 

Mulilmedia tnurN Soutnwaatam Amtnun parts. 
nnieDrder5:1-BOO-800-6613 WearXept 

Fax Orders:+1^526-9573 Hfff, VfSAAAMEC 

iml Phone- +1-S21}a£6-S565 

Web OrdDisr trwwJiFfamagic.cDm E-fnall: Prdera^intomagib.conn 

[afoMa^C 11SSO M . Hwy S9, Ragstaff, AZ 86001 

Inquiry 455. 


Inquiry 453. 


WALNUT CREEK CDROM 

FrieBSD 2.1.5 Rodi solid Berkaley Unik for PC w/sro. 

2 dfet seL easy install. G mo updates..i39.K 

linn Sladdrare 9G 4 di$g set, Siadkwars GS 'DfRCDU.' release 

by Patrick Volkerding. intemat's favorile....$39,95 

Clta MS Windows 2 disc set. 1900+ Windows programs, 
games, drhrers, fonts, shells, sre. Indexes In Gemran/ 

halian/Frefich/Eriglisli/JatHiriese. Qoar. updiates....$29.95 

Hnbbes 1l$fZ tODO MS FreefShareware drivers, app's, 

dh:. Mag's product ol Ihe y^r! 5 mo updates.$29.95 

Sirrrtel MSDOS. 2 rhscs, premier Inlemel lechnlcal, 

programming Free/Sh^feware. .tZ9.95 

itidchHlt - New Win. shareware collection.$29.95 

Intimel telD 11,400 docis. FAQs, RtCs, & iENs..$39.96 

MirsiE WdrkshDp Music prog., midi, demos, etc..$39.95 

Ptnjucl Birtenbeig 560+ must-fead works ^ literSlure. 

Each document is in ASCII format text...,.$39.95 

SclenliGc Library Technical siiaraware. D€SAAnn.139.95 

POV-Ray Ray'traoing Images, sm, documentation.$39.95 

71k lilies about Windows 95 & Ml, games, Tcl, pert, GRZI 
Fiam Radio, Music, Fonts, Floyalty'lree images 

Call lor your FREE catalog todayl 

All our pmdDCla Iravt a one XMi uneomlitional juarantael 

1 >800-786-9907 

4041 Pike Lane, Sle 0-215, Concert!, CA 94520 

+1-51(^674-070 Visa/MC/AMEx, Fax: 4-1-510-674-0021 
orders^cdnun.com htfo://www,cflrpm,c6m/ 

Inquiry 456, 
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A DIRECTORY OF PRODUCTS AND SERVICES 


DATA ENTRY SOFTWARE 


DATA ENTRY SOFTWARE 

Full featured, heads-down data entry 
with two-pass veriOoation, edit language, 
output record reformat, operator statistics, 
key from Images (NEW!), free tech support. 
For PC, PC LAN, S/36. AS/400. 


FREE 30 dBy tfiBL 


Computer Kefes 

Tel: 

206-776^43 

21929 Makah Fid,, 

Fax: 

206-776-7210 

Wt»[lway.WA9aO20 

USA‘ 

000-366-0200 


EDUCATION 


BS. & M.5. In COMPUTBR SCI£N€i 

Ttie Amencart Institute For Compurter Sciences offeis an In- 
depvi iKHTie study program to abi n yoLir Bactietor of Sdence 
at tieme. S.S. subjects ewe red are; MS/DOS, BASIC, 
FISCAL, C, C++, Data Fite Pnacasslr^, Data Stnucturefi & 
Operating Systems, W-S. program includes subjecls In 
Software Engineering and Artlt^dal Intelligonce. Ada and 
using Windowa CQUtwg alsc availatote. AcCtetited Member ■ 
World Associatkin at Universities and Colleges. 

AMERICAN INST, for COMPUTER SCIENCES 

Ziai-CY Magnolia Aite.. Suite 200, Birmingham. AL 36205 
1 -800-?67-a437 * 1 -205-3^3-6191 



Inquiry 466. 


DATA RECOVERY 


We Can Save It! 

All Platforms - All Storage Devices 
Proprietary techniques so advanced we 
rescue data others simpiy abandon. 

DriveSavers 

Restoring data since 1985 

1 - 800 - 440-1904 

415-B83-4232 


inquiry 457. 


Th e Leader in Data Recove ry 

e Expertise in virtually every operating system 
& media storage device, 
e Emergency services with calls answered 
24 hours a day. Call fora FREE ccmsultationl 

ONTRACK DATA RECOVERY 

Mpis • LA • DC • London • Tokyo • Stultgarl 

1-800-872-2599 • www.ontrcick.cpm 


Inquiry 458. 


ENGINEERING SOFTWARE 


Enterprise Wide Viewing 
and Markup 

Use Autuvue Frptesaibnul to view and mark up dotajments. 
Gain ai>ce$$ to over 160 lUa formata Irom angrinaaring. vaclor. 
raster, hybrid, wordprocessor, spreadsheel. dalabose. fax. 
and mora. Suppofted lormats Jneluda AuloCAD DWG, 
MKFoStatiDn DGN. TIFF, Word, WordPerfect, EjccsI, and more. 
• AvaitebJa lor Windows. DOS, and UNIX • 

Cbnmetry Systems Inc. 

(BOO) 361U004 Tel: 514-735^219 Fa*: 514-735-0440 


Inquiry 461. 


HARDWARE 


Pre-Owned Electronics, Inc™ 

THE Independent Provider, serving the Dealer, 
Professional. Corporate, Government, and 
Educational Buyer since 1965. 

APPLE II* & MACINTOSH* 
SYSTEMS ■ PARTS ■ EXCHANGE REPAIRS 

CM pr (? Catalog... QQQ~27 4“5343 

OHiee: 617-778-4600 • FAX: 617-778-4848 

125 MIODLE5EX TURNPIKE ■ BEDFORD. MA0173Q 


Inquiry 462. 


CRYPKEYSOnWAftillCENSINGSYSIiM 

“Softwora Pndoctftih wlUi HU hardware luck anil NO tlUh kef' 

CrypKey is SDllwan cof v prolffGlIan i\\3A Is: 

* cpmplateiy secure frcmi any disk copy propratm 

■ perfect for CO-ROM ar INTERNET distribution! 

■ cost effective, user friendly, and 100% gutmuind 
tp $aiistyl 

CrypKey incm sse yuur seftwira tnlQB: 

upsall Q^LiDfls nnd Imels of your sollware 
‘ tsm flr ikmo your setiwafe by runs or time 

* nttiblQ Ur upirado your ouStOiTtdrS Inntanllv 
bf phunu. tni or nmnilf 

Newt unique Raadf-To-Try feature upon Install allows I trial 
period aniy per oustpmet, Nniirt unique Add-On feature - add 
mure options, levels, nins or lime lo existing llumses. Hml 

CrypKfly tMtinl-proteois In |usL S mlniil» witti no touren 
code cItBuitfls. 

CrypKey Is oomplelely ccmpattble with MS-DOS. MS-Windows 
3x, WlnS^S, Win9S. Wfin NT, and nuinngni uetwnrii licMifts 
on aJf Novell and Miprtjsoft operating system based networks.. 
CrypKey te produced by Kenonic Conirois Lid. - soliware and 
eiiglneenriig since 197^. 

KsnaniG Gontrcls Limited 

TITS-IZlIiSlreelSoulliEas! 

Caipry,. Afbeda, Canada T7H 
(>103mB-e20QMat: (403) 

INTEBNET; crvpkeySitfinQrtlc.Mni 

_ WES- htlp:/fiiifww.lfenCTle.uHiitfer^ _ 

Inquiry 467. 


Don't pay thousarnls of DollarsI Download our 

DO-IT-YOURSELF 

Data Recovery Software 

TIRAMISU. 

Wb support DOS, DOS/WIN, and NOVELt. hie systems 
hitp://www.analu .de/u wr-cgi-birVreCOTery 
hltp://ourwK>r>d.campusarve.corTi/horTtefiage&rdBte_rBODvary 
Email: 101457.1447® compusefVB.com 

The Virtual Data Recovery Company 
inquiry 459. 


DATA RECOVERY when f J. Matters 

’ Tape. Optical or C.D. Media ' Accidental 
Overwrites • Hardware or Software Failure 

_ VOGON _ 

USA Tel 405-321-2585 

Fax 405-364-8242 

Europe Tel -Mt4 (0) 118-089-0042 

Fax +44 (0) 118-989-0040 
Germany Tel +49 (0) 1805-22-1 5-42 
_ Fax +40 (0) 80-69-37430-55 

Inquiry 460. 


DATA/DISK CONVERSION 


CONVERSION/DUPLICATION 

Tape: 4MM, QIC, 8 mm, DLT, 9-irk, 34fl0/9O/90E 
Disk: 3". 3 V. 5V/. S" CD-ROM 

1-800-357-6250 

Shaffstall Corporation 317^2-2077 
7901 East eSth Street Fax 317-842-8294 
Indianapolis IN 46256 sales©shaffstaii.com 
Since 1973 http://wvrtw.shaffstaH.com 


HEWLETT-^PACKARD 

&ifY - Seif - Trade 

LaserJet ColorPro DeskJet 

DraftPro RuggeUWriler DrattMaster 

Electrostatic Plotters DesignJet 

We speolulize in Demd & Refurbished Equipment 
HP 9000 WorkstationB and Vectras also available. 
Ted Dasher & Associates 

4117 SscumJ Ava., S. Blrrrkriatuim. AL 35222 
Phone: (205) S91-4747 Fsx:(205) 891-1106 
(boo) E36^33 E-mull: sales fidauher coni 


Inquiry 463, 


INTERNET PRESENCE 


'‘Virtual Web Hosting -T3 Connection!" 

WWWe YourName.com 

$ 19 . 97 /mo. 

(800) 008-9241 / FREE “web" Page 

hltp;//PICK.NET RESELLERS Welcome 


Inquiry 464, 


PROGRAMMERS’TOOLS 


High-Speed xBASE Engine... 

For C. C++. Java Visual Basic and Delphi program¬ 
mers Get multi user compatibility wilh FoxPro, 
cupper and dBASE files. CodeBase Is portable 
between DOS, Windows UNIX, Mac end OS/2f 
Includes 10O% royafty-tree client/server plus 
ActiveX data support and a visual report wiiterl 

FREE 30 day test drive! 

Call Sequrter SofhArare Inc. br details. 
Phone 403 437-2410 _ FAX 403 436-2999 

Inquiry 465. 


Cop's CopyLock II 

Professional software proteetton, 

DOS, OS2. Wirt 3.1. Win 95. NT. Networks. 

CD-ROM and Internet Security. 

Known and used world wide since 1964. 

www.linlcdaf<if.coiii 

LINK Data Security 

+ 45 3123-2350 Fait: + 45 3123-8440 


CRYPT(hBOX™ lacks ii your profitsi 

Th& Marx CRYPTO-BOX is the result of 10 years 
experience In elfeUlwa sanwara prolactlon 

• microprocessor contmis 10 oodes, itiemory, dynamic 
algorithm and high speed data encryption 

• remote access to passwords and coo nteis 

• floaiirtg license control in a LAN with a single key 

MARX Ifit^rnttlionoi, Inc* 

20 ExxdiVE Park Wesl. Suite 21)27. Atlanta. GA 30329 
4tM-3Z1-3020 1-600-MARX'INT tax; 4M-321-0760 

Visit us DU the web: www.mari.cam 


inquiry 468. 


KEY-LOK 11™ SECURITY 

Sonwam Piracy Prevention — Survival 14 years piinrea 
effeciJVBna^. Activu aJgorlttim, pnagrammahte memory, 
counters, date coolioL remote i^xlatB. No ID on device. 
Low pricing (a.g. S16..5D each for 5). 

No startup costs. 

Also, ACCESS control syslsnie wvl dish drtvfi/eystem UPCKS 

MIDRQCOMPUTER AFPOCATIOHS, INC. 

3187 E. Otero ChtlB, Littleton, CO 80122 
hop:// www.lu?ylok.com 

1-600-433-9565 (303)770-1917 FAX fSOaj 770-1663 


Inquiry 469, 
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BUYER'S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


SIMULATION SOFTWARE 


Analog/Pigifal Simulqfionil 


> windows, MT, DOS • Model Libraries, HF, Power 

• Powfir Mae^ Maclnlosti - MoffiThan SQOD paita 
^ |9Sp{oe 4 RealTlrne SPICE • Waveiform AnalyAte 

« Mkad Mode SliniiLatlan - Full SPiCE 
■ Enliiy startirig Bt S9Sr CoinpleTe 

• New AHDL MiKleltng KKtl sysle(n&, $5S5-$259i5 

RQ 00* 7t0 San Pedra CA 9073M710 * _* |_ _ 

(310)333-0710, FAX {3W333-S0S3 I ft 11/5 vlT 
Call tor your Free Demo and Informadoni kiL 


Inquiry 470, 


SOFTWARE PACKAGING 


FREE SOFTWARE 
PACKAGING CATALOG 

EvBryihinQ you will rvesd In PacksigB, DECtribulB, and Ship Ybur 
Boltwajel* fTom and blndofft to mailers and shippers 

LABELS • LABELS • LABELS 

Fdr ynyr diskellBS, plain ar custom prjntod 
dot rnalrix or laser printer . . free samples 

—FREE CATALOG"- 

Hice & Associates 

aSBg MqnOqelto Dl. West Cheglec, OH 45009 

Pfione/Fax; 513-779-7977 


Inquiry 471 * 


SOFTWARE/DEVELOPMENT 


ADVANCED 

DEVELOPMENT TOOLKITS 
EDAT 

Cimmetry Systems' Engineering Data Access 
Tectinofogy (EDAT) provides programmers 
with complete access to CAD drawing 
information. Use EDAT to read, query, write 
and modify AutoCAD DWG, DXR and 
MicroStation DGN formats, EDAT is available 
on Windows, Win 32s, UNIX and DOS. 

VCET 

View enable your application with VCET 
(Viewing and Conversion Enabling Tech¬ 
nology). the most extensive viewing libraries. 
Add viewing capabilities for over 180 file 
formats within your Windows application In a 
matter of hours. The same technotogy used 
in AutoViie and other leading viewing and 
document management software. 

Cimmetry Systems Inc, 

(eOD) sei 1904 Tel: 514'73&-3219 Fox: S14-73&-e444} 


Inquiry 472, 


SOFTWARE/GRAPHICS 


Become an 
Imaging Expert! 

AccuSoft On Line 

www.at€usoft.€om 

FREE tmageQear'^" Demo 
Interactive Product Info 
Glossary of Imaging Terms 
Your Resource for Imaging 

AccuSoft Corporation 

(800)741-7130 

TEL(508) 898-2770 FAX (508) 890-9682 

Iwe Wsstburough Business Park 
Westbofougli, IVIA 01551 USA 

Inquiry 473, 


SOFTWARE7TRANSLATORS 


Word Translator for Windows 

* Hot-key translation of words/phrases from 
withtn your wondprocessor or DTP program; 

^ Huge range of languages supported, including 
East & West European, Scandinavian & Latin 
American; 

* User-deined dictionary - add your own 
dictbnaFY entries; 

* Choice of 9 languages for Word TcarisEatof S 
awn User Interface; 

* Includes speciaf fonts for Cyrillic and Eastern 
European languages; 

* Supplied on floppy disk - no CDROM required; 

* Practice pronunciation using the Voice record 
& playback teatu re version onty - 
requires Muftimodis PC snd Win95/NT}; 

* Prices start at only US$39 - caJI, fax or email 
for details, or visit our Web srtel 

Distributed by CREATIVE TECHNOLOGY 
Email: ctsales^net-shopper.co.uk 

htfouZ/HTiw.'riet-sbopper.caLlVaotfvrarerityTVtrHJKrin^^ 

Tel; +44 1SS9 567160 - Fax: +44 1S89 563548 

Park House, Park St, Uttoxeter ST14 7AG, England 

Inquiry 474, 


TELEPHONE OFFICE SIMULATOR 


Telephone c/o Simulator 

- PDX - CVO line voltages 
« Power Ringing with pallems 
“ Dial ooCea for c/o resgjonges 
• Call ID (F5K) W\ in^ formats 
“Ytm can acript rail to, lone buista, etc. 

What do you need? 

Dianotek Corporation 

122 Koyaer StTHL Norltl SutEnn NH 03260-061S 

Vofoe; 603-a27'49SS Fax: 603-927-471 S 

http://Mfwiilr.lllHnatEk.ccirn 

Inquiry 476. 


WINDOWS 



Free PPP, Get On-Une Immediately, Teinet 
to other BBS's. Surf the World Wide Web, 
2a.8k modems 


1 - 914 - 346-1777 

Ail Vbu Ray For Is The Call 


inquiry 476. H 



ADD COLOR IMPAQ 

TOYOURADINTHE ,j 

Buyer's Mart I 

'I 

For ratos and dotails to start or 
upgrade your advertising 

Call 'I 

Mark Stone Ij 

today at 603-924-2533 j 
Fox; 603-924-2683 I 


There Are 275,000 
Good Reasons to 
Advertise in the 
BYTE Deck! 


The BYTE Deck mails to a select 
group of 279,000 BYTE 
subscribers who are proven 
direct market buyers. 

In fact, BYTE subscriber surveys 
show tliat many readers prefer to 
buy dirough the mail order/ 
direct channel; 

Direct Channel Preference for 
Purchases of: 


Computer Systems 81 % 


Software 79% _ 

Source 1495-1996 Subscriber Study 

The average BYTE reader 
influences the purchase 
decisions of 107 others, 
works in a company with more 
than 1,000 employees, and 
influences more computer 
product purchases than 
any other person in his/her 
organization. The BYTE 
readership provides quality 
leads. Why settle for 
anything less? 

Call Brian Higgins today at 
(603) 924-2596 or 
fax your order to 
(603) 924-2683. 


EVTiMSIB 


Circle 477 on Inquiry Card. 
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ADVERTISER CONTACT INFORMATION 


To order products or request free information, call advertisers directly or send in the Direct Link Card by 
mail or fax! Let them know you saw it in BYTE! 

INOUtRYNO. PAGE NO PHONE NO. INQUIRY NO. PAGE NO PHONE NO. INQUIRY NO. PAGE NO. PHONE NO. 


A 


734*735 ACCTONTECHNOLOGY 

40IS1D 

064 357 7024 

S0*W 

ACI SYSTEMS 

IBS 

430-6 T 8-8164 

ADVANCED INTERLINK 

95 

714-404-1675 

107-198 AEHOMECXJRPORATION 

189 

418 061 S400 

130-131 

ALADDIN SOFTWARE 
SEOUftrTYiNO 

44 

212^664-6470 

738 737 ALASKA SOFTWARE 

40IS tS+46^41 &S^0b72‘22“ 

85 

AMERICAN ADVANTECH 

les 

4OO-0CIO-6489 

114 

AMERICAN ADVANTECH 

1B7 

4CJO-aOO’e449 

113 

AMERICAN ADVANTECH 

1B7 

800-80<>-fl489 

93-83 

AMERICAN MICROSYSTEMS 

1B5 

000-64 9-445 2 

* 

AMERICAN POWER 
CONVERSION 

31AB 

401-768-2707 

132 

AMERICAN POWER 

33 

SBeBUYAPCC 


CONVERSION 


&I19032 

* 

AMERICAN POWER 
CONVERSION 

44A-B 

401 788-2797 

133 

AMERICAN POWER 

48 

eaa-BUVAPGC 


CONVERSION 


eKt9a74 

* 

APEX PC SOLUTIONS 

130 

000-841'5858 

118-110 

APPRO INTERNATIONALINC 

187 

800-927 5464 

141 

ARTECON 

S7 

000^872-2783 

144-185 

ASYMETRIX 

35 

8004496643 

745-748 

AVERMEDIA 
TECHNOLOGIES INC 

40IS3T 

0862 2214638 


B 


460 

BIX 

190 

800-696-4776 


BYTE BACK ISSUES 

172 

6O3 024-&281 


BYTECEarT’S? 

40IS33 

+4089 5001-128 


BYTE CUSTOMER SERVICE 

22 

+353-91-752-702 


B YTE DECK 

175 

403-924-25B6 


BYTEEUROOECK 

158 

803-524-2543 


BYTE HELD SALES 

40IS32 

+363-91-782-703 


BYTE ON CD ROM 

119 

800-924-6421 


BYTE REPRINTS 

153 

603-924-2625 


BYTE SUB MESSAGE 

22 



C 


97-98 

CALIFORNIA PC PRODUCTS 

INC 

1B9 

490-394-4122 

126-129 

CAMELEON TECH NOUOGY 
INC 


169 

81X1440 7466 

214 

CARDIFF SOFTWAR E 


138 

900-e64'8765 

140 

CENTiRAlDATA 


77 

8DD-482-O307 

• 

CETRA 

4015 31 

403-624 2602** 

* 

C8TRA 


113 


730-731 CHICONY 

ELECTRONICS CO 

40IS21 


111 

CHRYSAUS-TTS 


171 

613-731-6740 

ft]rt130 

701-702 COMPEXING 


11 

714-630-7302 

134 

COMPUTER DISCOUNT 
WAREHOUSE 

114-115 

8009B94CDW 

• 

COMPUTER PROFESSIONAL'S 
BKSOC 

61 

614-750-3748“ 

■ 

COMPUTER TELEPHONY EXPO 

8-9 

afflRJaRARY 

202 

COMPUTER LANE INC 


161 

000-526-3482 

135 

COMTROLCORP 


122 

0OST926-6S76 


136 COREL 

43 

513-720-0826 
art 3080 

137'138 CSS LABE 

97 

800-452-2684 

703-704 CYBEX COMPUTER 
PRODUCTS CORP 

CVl 

205430-4000 

130-140 CYBEX COMPUTER 

41 

205430-4000 


mOOUQTSCORP 


D 


‘ DATAPRO 

145 


• DATAPRO 

164 


736-739 DIETRICH 40tS2| 

+48-761-56881“ 

174-177 DISmNCr CORPORATION 

9» 

400-358-0833 

141 DISTRI aUTED PRCCESSING 

TECH 

99 

407-030-5622 

192-193 DR. SOLCMON'S SOFTWARE 

46 

B0Ch59a-11S4 

222-223 DTK COMPUTER INC 

90 

600-209-2345 

124 OUNNSYSTEMS 

171 

eOO 404 -OUNN 

»it4C5 


E 


747-740 ELITEGRCUP COMP SYS 
CO LTD 

401513 

086-2-8051294 

102-103 ELMS SYSTEMS CORPORATION 170 

9083567385 

716-710 E-TECH 

135 

+806-35 7777S1** 

705-700 EUTRON 

40TS4 

+36 35 2Q1QC3 


F 


142 FAIRCOM CORPORATION 

151 

575-446 6033 

707-708 FAST SECURITY AG 

40157 

+48 80-894221-20 

172-173 FINSON 

53 

+38-2'8a'93-60O 

722-723 HRST INTER NATIONAL 
COMPUTER 

40IS2 

+086r2-718-2792" 

203-204 HRSTSOURCE INTI 

157 

714-440-7750 

207 FOREFRONT DIRECTING 

169 

400-683-4933 


G 


135 GLOBETROTTER SOFTWARE 50 

INC 

403 370-2800 

203-209 GRANITE DIGITAL 

183 

510-471-6442 

709 QR EY MAHER UTD 

40IS24 +44-(0)1364-634200’* 

728-729 GVC 

40IS9 

+836-2-704-0330** 

H 

125-126 HrWAYTECHNOLOGIES 

172 

400-330-HWAY 


I 


91-02 

lOP ACQUIRE 

167 

064-910-6108 

‘ 

IDT INTERNET 

171 

600089-9430 

■ 

IMAT10N 

IB-17 

000-040-1049 exi 
4002 

93-94 

INTEHLOGIC INDUSTRIES 

167 

818-420-6111 

109 

10 TECH 

188 

216-439-4091 

166-169 

IQ SOFTWAR E 

2-3 

800-458^4300 


K 


143-144 KINGSTON TECH NOUDGY 

31 

714'435-28Qa 

724-726 KUO FENG CORPORATION 

401519 

+388-9 754-3828“ 

210-211 

L 

LATRADE 

160 

310-530-4044“ 

717 

LANSOURCE TECH NOUDGY 

39 

414-33S-3SS5 

95 

□BOTTY SYSTEM INC 

1B7 

404-003-1127 


M 

MCG RAW-HILL COM RANI ES 401 B t $ 


761-763 MEGASOFTGMBH 

401523 

+43 t-470902277 

98 

MEMORY ON-UNE 

189 

714 408 0477 

219 

MICRO 2000 

138.137 

010 547+1897“ 


MICRO-INTERNATIONAL INC 

186 

8«+fl67-6ee7 

161 

MICRON ELECTRON ICS 

C1P1 

0l>[+342-73O6 

162 

MICRON ELECTRONICS 

12*13 

000723-2990 

163 

MICRON ELECTRONICS 

24-25 

300-723-2998 


MICROSOFT 

40e-41 



CORPORATION 




MICROSTAR LABORATORIES 188 

208-453-3345 

* 

MICHOWAY 

lie 

503^746-7341 

710 

MINOLTA GMBH 

4015 IS 

-M9-611-7404-401 

712*713 

MINUTEMAN 

CV 

972 446-7303 

720-731 

MITAC 

45 

+08033230027 


N 



711 

NATIONAL INSTRUMENTS 

4015 30 

801+433 3400 

110 

NATIONAL INSTR UMENTS 

166 

8(KM33r3400 

101 

NEATO 

170 

001+9349000 

159 

NETWORLD+ENTEROP 

162 

8004082003 

145 

NSTL 

187 

610-941-9600 

210*217 

NSTDR CORPORATION 

129 

&0(+724-35l 1 


0 



* 

ON TIME 

401525 

+49-40 227-9405 

• 

OSBORN EMCGRAW HILL 

154-165 

800-022-0150 


P 


732-733 PANDA SOFTWARE 
INTERNATIONAL 

401522 

+34-1-3013015 

714 

PERSOFTINC 

40IS5 

600-273-0000 

189-190 PHIUPS BUSINESS 
ELECTRONICS 

21 

0O<+835-3500 

763 

PHIUPS 

SEMFCONDUCTORS 

44^5 

+31 40 272 4825" 

148-147 PINNACLE MICRO 

7 

714-781+3000 

742-743 

PK ELECTRONICS 

401514 

+6006772993 

148 

PKWAREINC 

73 

414-354-6699 

300-201 

PLASMON DATA INC 

23 

+441011763261334* 

744 

PRIME ELECTRONICE 
TRADING GMBH 

401520 

+49-40-494060 

149 

Q 

QNX SOFTWARE SYSTEMS LTD 19 

600-656-0688 nt 
1040 

106 

QUALSTARCORP 

109 

000^4830600 

90-81 

QUATECHINC 

165 

600-563-1170 


R 


176-179 RAJOTEC CORPORATION 

29 

771+6&4^6066 

716-716 RAIMA CORP 

4015 6 

2065570200 

150 RAINBOW TECH NOUDGIES 

62 

714 450-7300 

66-67 RO 

165 

BOChRCl-BOeO 
art 71 

116-117 RECORTECINC 

IBB 

aae-RECORTEC 

206-208 ROSE ELECTRONICS 

158 

0QO-333-S343 

s 

171 SAG ELECTRONICS 

58 

500-632-0055 
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FREE PRODUCT INFORMATION 


isr; ^ 

lUIREBYMAIL 

Iter your name 
Id address at right, 
len circle the 
luiry numbers 
^t correspond to 
}se on the 
Ivertisement or 
|tE article, and 
lit this attached 
Ird. 


BYTE Advertisers Deliver the 
Information You Need - FASTI 


YES! I want FREE product information from the foiiowing advertisers 


ISrEH; 

IQUIRE BY FAX 

Iter the 
formation as 
Iscribed above, 
sn fax this 

T^20^ 


Iquire on 

IE INTERNET 

tcess BYTE’s 
[me page at: 

f.byte.com 

Id click on Free 
l oduct Information. 


Mlow the 

structions on-line. 




Fill out this coupon carefully. P/aase pnnL 


Cofryany 


Addftess 


aiv 


StaliG 




k &usHiess<1ndifstry; (Cl^ Oiie] 

1 □ System Integrally. VAH, Computir Service iunau, 

Software Planning & Cotmiftinfl Senrice 

2 □ ManulutuFer faitter tftM crontputer) 

3 D nnanDBiTnsurB»Ge/Bsal Estati 

4 D E(tiKatiDn/MB<iicalA^ 

$ □ Biislness Service 

6 □ Manafactjreraf CompEitir^, Data SyilHns Manjware 

orPtiriphMalS (OEM) 

7 □ Government fedefa^ms/lDcal 

a OPi)ifeiites,G()mranicattcns%s^ 

9 DWlKdesale^etaKAFraite 

ion Othtr (PJiase specify):_ 

B Trthi/Function: (Check osve} 

11 n SpniQt Company Msiugsment 
12P Senky IS/TT Management 
1SD IS/n Management 
14 □ ApplicaEiai]' Devalopment/lat^iatiao 
f 5D Tedmicji Support Seiviffis 

16 □ (^iftistMm/Manufacturiiig 

17 □ Sysreiiis/NBtwsHtona 

IB □ Syeiems Engineering^nlegraitiDn 

19 □ Departmeat Ma[tagem»rt (nwi-lS/MIS) 

20nConEalilng 

21 n CftlMf (PlaasB speclly):__ 


2SO Desktops (Mpcm's/Workstatjons) 
n □ Systems Software PmOucte 
2& □ Appllcalkm Sriftwam Protiiicts 
29D Penpherei Et^pmwit 
SODTekcommunlcatHiits Service 

0. Hw many peopie are empioyeci ai titiE 
tocatimi and your entire argajiizalHm; 

AJ lor^n EiFtire OrgaiHzaticm 


31 □ 

10.0004 

37 D 

32 □ 

5,M10-9.99t 

360 

33n 

1,000-4.999 

39a 

340 

5QD-999 

480 

250 

100-499 

4ta 

260 

Under IDO 

42D 


D. Do you avadistE. specity, iBcocnmem!, (wieftass: {Check all that app^] 
22 □ Application Dewtopmant Products 
NetwylditgAliQninmaic^^ Products 
240 Operating Systnrs 
2S0 Large Systems {MaitrfrariKS^inis) 


t What Is the scope of your purchase 

Invchmnanl^ 

4BO Company wide 
440[livlsiD(! Mvrie 
45 □ Department wide 
46DlnMal 


February }997 

I &Q97 9Q I 

Valid unbiAprit 30, 1997 


Advertiser Inquiry Numbers 


1 

2 

3 

4 

5 

0 

7 

B 

9 

10 

11 

12 

13 

14 

15 

16 

17 

713 
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717 
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719 

720 
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725 

728 

727 

72B 

720 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

730 

731 

732 

733 

734 

735 

730 

737 

738 

739 
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769 

770 

771 

772 

773 

774 
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778 

779 
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65 

70 

71 
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73 

74 

75 

76 

77 

7B 

79 

80 

81 
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S3 

84 

85 

781 
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787 
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700 

791 
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798 
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800 
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809 

810 
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812 

813 
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103 

104 
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100 

107 

100 

109 

110 
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112 

113 

114 

115 

110 

117 

118 

119 

BIS 

816 

air 

818 

810 

m 

821 

S22 

823 

824 

ffi5 

826 

ffi7 

826 

820 

830 

831 

12D 

121 
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123 
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833 

834 

8^ 
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^7 
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846 

137 
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m 
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143 
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151 
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B40 

858 

651 

852 

653 

854 
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856 
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853 

859 

860 

681 

862 
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664 

865 

154 

1S5 

158 
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158 

159 

160 
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163 

104 

165 

166 
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168 

109 

170 

868 

867 
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870 
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874 
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878 

879 
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174 

175 

176 
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161 
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884 
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886 

887 

868 

860 

890 
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893 

804 
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897 

608 

800 
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194 

105 
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196 

199 
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203 
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900 

001 
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008 
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011 
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208 
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21B 
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220 
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917 

918 
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020 
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025 
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027 
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930 
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932 

033 

222 

223 

224 
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227 
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236 

934 

935 

930 
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040 
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949 

960 
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242 

243 
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067 
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350 359 360 361 3^ 363 364 365 366 

375 376 377 37S 379 360 3fit 302 383 

332 333 384 395 396 397 398 399 400 

409 410 411 412 413 414 415 416 417 

426 427 42S 429 430 431 432 433 434 

443 444 445 446 447 446 449 460 451 

460 461 462 463 464 465 466 467 460 

477 478 479 4B0 481 462 463 484 485 

494 435 496 497 490 499 500 SOI 502 

511 512 513 514 515 516 517 510 519 

S2E 529 530 531 532 533 534 535 S38 

545 546 547 546 549 550 551 552 563 

562563564565566567568 569 570 
579 580 501 582 583 584 585 586 567 

596 597 598 599 600 701 702 7Q3 704 


367 366 363 370 371 372 373 374 

384 335 306 387 388 303 390 391 

401 402 403 404 405 406 407 408 

416 419 420 421 422 423 424 425 

435 436 437 430 430 440 441 442 

452 453 454 45S 456 457 458 459 

469 470 471 472 473 474 475 476 

48S 487 400 489 490 491 492 493 

S03 504 SOS 5QS 507 500 500 510 

620 521 522 &Z3 524 525 526 527 

537 538 539 540 541 542 543 544 

534 565 556 557 SSe 559 560 561 

571 572 573 674 575 576 577 576 

588 589 590 591 592 593 594 595 

705 706 707 708 709 710 711 712 
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Product Category Information 

To receive irKfoimalMiri for an 
entire category, drde the appropriate 
nymbw In bo* above. 
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S3 
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76 

ID 

61 


Laptops 6 Notebooks 


Accessortea/Siippties 
Add-in Boards 
Bar Coding 
Comnuircations 
CoiiipuiBrTelephofty 
Data Acquisition 
Desictops 

Diagnostic Equipment 
Disk Drives 
Fax Boart^sfMactiinea 
IndustiiaF CompuEers 
Input Devices 
tSDN Hardware 


Mefnoryj/ChipsftJpgrades 
Midrange/MIni Compulers 
Miscetlaneoijs Hardware 
hfodemsMuJtlplexors 
Monitors 6 Terminals 
Muftimedia/CD-ROM 
Network hhibs/Swildhes 
Noiwotking 
Optical Drives 
PCMCIA 
PrintersTPlotterB 
ProgfammaUe Hardware 
Scams rsiCCR/Digttizers 
5CSI/Per|^ierai interfaces 
Security 
Servers 

UPS/Power Managemefit 


13 

23 

15 
62 

16 

17 

18 
10 
03 
64 
05 
57 
20 
21 
22 
50 
52 


Volca Techraiogy 
Workstalkins 


Business 

CADCAM 

CornmunicaUons 

Data Acqu^llioo 

Data Watebousing 

Database 

Eckjcatibnai 

Engineerlr^/SdenlirH: 

Eniertainmem 

Grapbics 

Jntemet Serwces 

intemet/lntranet 

Maclntosb 

Matbematicai/Statisticat 

Middleware 
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68 
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31 
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33 
69 
TO 

34 


Miscallanepus Software 

Net Management 

Networking 

On-Line Servloes 

Opemlirig Syst^ns 

PrograiTiTHiTg Lflnguage^oois 

Security 

Spreadsheets 

UNIX 

Utilities 

Windows 55 

WindowsNT 

Word Pnocesstiig/DTP 


Bboks/Pubiicatiicins 
RecnitmBnt 
Mall Ordbi 
Mlscelteneous 


so 

75 

51 
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FREE PRODUCT INFORMATION 


BYTE Advertisers Deliver the 
Information You Need - FAST! 
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FAST: 

INQUIRE BY MA4 

Enter your name 
and address at 
right. Then circl| 
the inquiry 
numbers that 
correspond to 
those on the 
advertisement 
or BYTE article, | 
and mail this 
attached card. 


FASTEI 

INQUIRE BY I 

Enter the 
information as 
described above 
then fax this 
card to; 

41M20-97S 


FA$\ 

INQUIRE ON 
THE INTERNET 

Access BYTE's 
home page at; 

www.by1e.cor 

and click on 
Free Product 

information . 

Foiiow the 
instructions 
on<iine. 


















ADVERTISER CONTACT INFORMATION 


INQUIRY NO. 

PAGE NO 

PHONE NO. 

INQUIRY NO. 

PAGE NO 

PHQN5NO. 

INQUIRY NO, 

PAGE NO 

PHONE NO. 

123 

SCITECHlNTERNATrONAL 

171 

600896 9044 

t12 

TALKING TECH NOLOGY INC 

166 

300 635-4904 

212-218 VCOMMUNICAT10NS 

163 

600-643-0265 

1S1 

SI UCON GRAPHICS 

37 

900-630-6164 

749-750 TATUNG 

4015Z9 

+636 2 592-4560 

84 V1BEXINC 

166 

541 750 0521 




cfeplLS 

121-122 TECHNOLANO 

166 

860-292 4500 

157-158 VIEWSONIC 

54 

300-033-0533 

120 

SILICON RAX 

168 

600-7008560 

153 

TEKTRONIX 

15 

600-835-6100 

155-156 VIEWSONIC 

75 

&09-e69-795B 

99-1«] 

BUG EF DESIGNS 

176 

703-356-6536 




esl 135B 

224-225 VOCALTEC 

150 

201-763-9400 

185 

SOtTBANlOCOMDEX 

181 

617-436-1600 

* 

TELEICOM 

147 




eid 301 

740-741 

SPOTTCCHNOLDGY 

143 


106 

TERN INC 

170 

916 753-0100 

w 



88 

STARTEC^ COMPUTER 

166 

900 265 1644 

* 

THE COMPUTER MUSEU M 

Ilf 





PROciucrs 


6*1231 

154 

TOSHIBA AMERICA INC 

76-71 

806457 7777 

220-221 WfSU SYSTEMS AG 

138 +49 721-93172 22“ 

152 

STATSOFT 

89 

313-743-1113 

115 

TRI-MAP INTERNAT10NAL1NC 168 

610-447-2030 

Z 




T 




V 



104 Z WORLD ENGINEERING 

176 

916-757-3737 

736-727 TWNETCOMMUNICATION 
SYSTEM 


+866-2 656-3362 

127 

V 

VALUE WEB 

172 

033 934^733 

166-167 2YXEL COMMUNICATIONS 

79 

714-693-0800 


BYTE ADVERTISING SALES STAFF 

Lori Sitvtrstdn, National Advertising Director, 921 EasWindDrivet Suite fl8, WestervUfe, OH 4308Jt 
Tei:{6t4} 899-4908, fax: (614) 893-4939, iorkf^^mcgraw-hULcom 


NEW ENGLAND 
CT,MA,ME,NH, NY.RI.VT, 

Dntano. Canada, Eastern Canada 
John Ferraro f617) 3GO-6721, 

(2t 2] S12-2555 
jferrar0@mc9raw-hitl.com 
Jeanne Beeson (617) B60-G349 
jbecson @ mcgra w- h i I l.com 
The McGraw-Hill Companies 
24 Hartwell Avenue 
Lexington, MA 02173 
FAX; (617)860-6307 

NEW YORK 
NY Metro, NJ 

Michael Feinberg (212) 512-4811 
fe inberg @ mcgra w- h i I Lcom 
Jill POllak (212) 512^3585 
jpotlak@mcgraw-hill.com 
The McGraw-Hill Companies 
1221 Avenue of Americas—2flth Roor 
New York, NY 10020 
FAX' (212)512-2075 


UNITED KINGDOM. BENELUX 

Jonathan McGowan 

jon mcgow@ meg raw-hrl Lcom 

The McGraw-Hill Companies 

34 DoverSt 

London W1X4BR 

England 

Tel: 444171 495 6781 
FAX:+44 171 4056734 

ISRAEL 

Dan Aronovic 

rhodanny @ actcfjm.ca.il 

DARA Intemationat 
41 Ravutski 
Ra'anana 43220 
Israel 

Tel:+972-9-7419544 
FAX: +972-9-7481934 


SOUTHWEST, ROCKY MOUNTAIN 
AUAR.LAMS.OK.TN.TX 
Bert Panganiban (214) 688-5165 
bertpa ng @ meg ra w-h i ILcom 
Brian Higgins (803) 924-2596 
bh igg i ns@ meg ra w-hil I .com 
The McGraw-Hill Companies 
Motki ngblrd Towers 
Ste. T104E 

1341 W. Mockingbird Lane' 

Dallas. TX 75247-6913 
FAX: (214)688-5167 

MID ATLANTIC-SOUTHEAST 
NEW MEDIA/ONUNE PRODUCTS 
DC DE, FU 6A, KY. MO. NC PA5C VA. WV 
Neil Helms (404) 843-4777 
n hel ms@ meg ra w-h i I Leom 
Kirstin Pi hi (404) 843-4765 
kpi h I @ meg ra w-h i I Lcom 
The McGraw-Hill Companies 
4170 Ashford-Dun woody Road 
Suite 520 

Atlanta. 6A30319-1465 
FAX: (404) 252-4056 


KOREA 

Voung-Seoh Chinn 
JES Media International 
6th Fl^ Dong hye Bldg. 

47-16, Myungil-Dong 
Kangdong-Gu 
Seoul 134-070, Korea 
Tel:+82-2-4813411 
FAX:+82-4813414 

UAIY. FRANCE, SPAIN. 
PORTUGAL, SCAN DI NAVI A 
Zena Coup^> Amanda Bbskett 
101645,1710@ com py serve.com 
A-Z International Sales Ltd. 

70 Chalk Farm Road 
London NWl BAN 
England 

Tel:+44 171 2843171 
FAX:+44 171 2843174 


CENTRAL U.S. 

lA, IL, IN, KS. Ml, MN, MO, ND, NE, OH. 
SD.WI 

Lori Silverstein (614) 899-4908 
lorisf @ meg ra w-h i I Lcom 
Paul Franchak (614) 899-4912 
franch ak @ meg ra w-h i I l,eom 
The M cGra w-H tl I Compan ies 
921 Eastwind Drive. Suite 118 
Westerville. OH 43081 
FAX: [614] 899-4999 

NORTH PACIFIC 

AK. Northern CA, HI. ID. MT, OR, Silicon 
Valley, UT.WA.WY. 

Western Canada 
RovJ.Kaps{415] 513-6861 
rkops@ megra w- h ilt.com 
Lisa Farrell (415] 513-6862 
Ifarrel I @ meg ra w-h i I Lcom 
The McGraw-Hill Companies 
1900 O'Fa tret! Street. Suite 200 
San Mateo, CA 94403 
FAX: (415)513-6867 


GERMANY, SWITZERLAND, 

AUSTRIA 

Jurgen Heise 

J heisc @ mcgra w-h itl.cnm 
The McGraw-Hill Companies 
Emil von Behring Strasse2 
D-B0439 Frankfurt 
Germany 

Tel:+49 69 5801 140 
FAX:+49 69 5801 145 

JAPAN 

Hirckazu Morita 
Japanese Advertising 
Communications, Inc. 

Three Star Building 
3-10-3 Kanda Jimbocho 
Chiyoda-ku, Tokyo 101 Japan 
Tel:+81 3 3261459) 

FAX:+81 3 3261 6126 


SOUTH PACIFIC 
AZ. Southern CA. CO. NM.NV 
Beth Dudas[7l4] 753-8140 
bdudas @mcg ra w-htl Lcom 
Geanette l^rez (714) 753-8140 
gperez @ meg ra w-h i IJ.com 
The McGraw-Hill Companies 
15635 Alton Pkwy, Suite 290 
irvine, CA 92710 
FAX: (714) 753-8147 


PETERBOROUGH, NH OFFICE: 

Sales FAX: 603-924-2683 

Advertising FAX: 603-924-7507 

BUYERS MART 

Mark Stone (603) 924-2533 

stone m @ mcgra w- h i It.com 

BYTE 

One Phoenix Mill Lane 
Peterborough. NH 03458 

BYTE Deck 

Brian Higgins [603] 924-2596 
bh igg i ns @ meg ra w-h i ll.cam 

BYTl 

One Phoenix Mill Lane 
Peterborough. NH 03458 

EURO-DECK 

Mark Stone (603) 924-2533 
slonem ^ mcgra w-htl I .com 
BYTE 

One Phoenix Mill Lane 
Ptterborough, NH 03458 


BVTEASJA-PACinC 
AUSTRAUA, HONG KONG, INDIA, 
INDONESIA, KOREA, MALAYSIA. 
PAKISTAN, PHIUPPINES, OTHER 
ASIA AND PACIFIC COUNTRIES, 
SINGAPORE, TAIWAN 
Weiyee In 

weiirt meg ra w-hi I l.eom 
Jennifer Chen 

jennehen @tn egra w-hil I -coin 
#305 Nanking East Road. Section 3, 
10th floor 

Taipei, Taiwan. R.O.C. 

Tet:+886-2-715-2205 
FAX: +886-2-715-2342 


Subscription Custamer Service 
US. 1-000-232-2983 
Outside U.S + 1-603-426-7676 


Fora NewSubscriptian 
US. 1-600-257-9402 
Outside US +1-609-426-5526 
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INDEX TO ADVERTISED PRODUCTS 


For free product information from individual advertisers, circle the corresponding 
inquiry numbers on the response card! 

To receive information for an entire product category, circle the category number on the response card! 


CATEGORY NO, CATEGORY NO. CATEGORY NO. 

INQUIRY NO. PAGE NO. INQUIRY NO. PAGE NO. INQUIRY NO. PAGE NO. 


HARDWARE 


53 

DIAGNOSTIC EQUIPMENT 


753 

PHILIPS SEMI-CONDUCTORS 

44-45 


207 

FOREFRONT DIRECTING 

159 

744 

PRIME ELECTRON ICE TRADI NG GM BH 40IS 30 

2 

ADD-IN BOARDS 


208-309 

GRANITE DIGITAL 

183 

16 

MISCELLANEOUS HARDWARE 

128-139 

CAMELEON TECHNOLOGY INC 

189 

219 

MICRO 2000 

138-137 

107*168 

AE HOME CORPORATION 

169 

195 

CONTROL CORP 

122 

7 

DISKDRIVES 


97-98 

CAUFORNIAPCPRODUCTSINC 

169 

747-748 

ELJTEGROUPCOMPLrTER SYS CO LTB 

49IS13 

181 

ARTECON 

57 

738-739 

DIETRICH 

401528 

732-728 

RRST INTERNATIONAL COMPl/TER 

401S 2 

143-144 

KINGSTONTECHNOLOGY 

31 

89-100 

SLIGERDESIGNS 

179 

717 

LANSOU RCE TICH N OIDGY 

39 

717 

LANSOURCE TECHNOLOGY 

39 

17 

MODEMS & MULTIPLEXORS 


MfGROWAY 

118 

95 

UBERTYSYSTEMINC 

167 

734-735 

ACCTON TECH NOIQQY 

401518 

80-81 

QUATECHINC 

185 

146-147 

PINNACLE MICRO 

7 

718-719 

E-TECH 

135 

3 

BAR CODING 



QUANTU M C OR PO RATION 

44-45 

726-737 

TAINETCOMMUNICATlON SYSTEM 

491512 

82-83 

AMERICAN MICROSYSTEMS 

165 

76 

INDUSTRIAL COMPUTERS 


166-167 

ZYXEL COMMUNICATIONS 

79 

84 

VIDEXINC 

165 

113 

AMERICAN ADVANTECH 

187 

18 

MONITORS & TERMINALS 


4 

COMMUNICATIONS 


114 

AMERICAN ADVANTECH 

167 

726-729 

GVC 

40IS9 

734-73S 

ACCTON TECHNOLOGY 

40IS10 

118-119 

APPRO INTERNATIONAL INC 

187 

724-725 

KUO FENG CORPORATION 

491519 

85 

AMERICAN ADVANTECH 

186 

137*138 

CSS LABS 

97 

189-190 

PHILIPS BUSINESS EaCTRONiCS 

21 

604 

BAYNETWORKS 

aoNAl 

116-117 

RECORTECINC 

168 

749-750 

TATUNG 

4915 29 

701-702 

COMPEX^NC 

IT 

12D 

SJUCONRAX 

168 

'157-158 

VIEWSONIC 

54 

203 

COMPUTERLANEINC 

161 

121-122 

technoland 

168 

155-156 

VIEWSONIC 

75 

135 

COM-mOLCORP 

123 

ITS 

TRI’MAP INTERNATIONAL INC 

168 

19 

MULTIMEDIA/CD-ROM 


88-87 

RC1 

185 

61 

ISDN HARDWARE 


745-746 

AVERMEDIA TECHNOLOGIES INC 

401537 

88 

STARTECH COMPUTER PRODUCTS 

168 

726-737 

TAJ NET COMM U NICATION SYSTEM 

4DIS12 

192-103 

ELMS SYSTEMS CORPORATION 

179 

60 

COMPUTER TELEPHONY 


13 

LAPTOPS & NOTEBOOKS 


101 

NEATO 

170 


COM PUTER TE L EPHON Y EX PC 

8-9 

730-731 

CHICO NY ELECTRONICS CO 

40I531 

744 

PRIME ELECTRON ICE TRADING GMBH 4015 20 

137-188 

CSSLABS 

97 

202 

COMPUTER LANE INC 

161 

605 

RICOH CORPORATION 

80NA9 

113 

TALKING TECH NOLDGY INC 

188 

■ 

DELL computer COflP 

cv-cvi 

151 

El UCON GRAPH ICS 

37 

6 

DATA ACQUISITION 


722-723 

FIRST 1NTE R NATIONAL COM PUTER 

40153 

63 

NETWORK HUBS/SWITCHES 

738-739 

DIETRICH 

40IS28 


MICRO-INTERN ATIONALJNC 

168 

701-702 

OOMPEXINC 

11 

109 

10 TECH 

166 

let 

MICRON ELECTRONICS 

CII-1 

703-704 

CYBEX COM PUTER PRO DUCTS CORP 

CVI 


MtCROSTAR LABORATORIES 

166 

162 

MICRON ELECTRONICS 

13-13 

138-140 

CYS EX COM PUTER PRO DUCTS COR P 

81 

110 

NATrONAL INSTRUM ENTS 

168 

163 

MICRON ELECTRONICS 

34-25 

205-208 

ROSE ELECTRONICS 

156 

711 

NATTON AL ] NSTR U M ENTS 

401538 

154 

TOSH IB A AM ERICA INC 

70-71 

64 

NETWORKING 


80-81 

QUATECHINC 

165 

661 

WIN BOOK COM PUTER COR PORATJON 

11 





196-197 

ADVANCED INTERUNK 

95 

5 

DESKTOPS 


23 

MASS STORAGE 


- 

APEX PC SOLUTIO NS 

139 

89-98 

ACI SYSTEMS 

166 

107-108 

AE H OME CO RPORATION 

169 

701-703 

COMPEXINC 

11 

730-731 

CHICO NY ELECTRONICS CO 

4D1S 21 

141 

DISTRIBUTED PROCESSING TECH 

99 

135 

COMTROLCORP 

122 


□Ell COMPUTER CO RP 

80NA6-7 

208-209 

GRAN RE DIGITAL 

183 

703-704 

CYBEX COMPUTER PRODUCTS CORP 

CVJ 


DEaCOMPUTERCORP 

CV-CVI 

* 

IMATJON 

18-17 

139-140 

CYBEX COMPUTER PRODUCTS CORP 

61 


DEa COMPUTER CORP CVR-CVIM 

218-217 

NSTDR CORPORATION 

129 1 

205-208 

ROSE ELECTRONICS 

158 

323-323 

DflK COMPUTER INC 

98 

380-301 

PLASMON DATA INC 

23 


OPTICAL DRIVES 


747-746 

EUTEGROUP COMPUTER SYS CO LTD 

401513 

108 

QUALSTARCORP 

169 

65 


723-723 

FI RSI INTERNATIONAL COMPUTER 

491S 2 

• 

QUANTUM CORPORATION 

44-45 

200-301 

PLASMON DATAINC 

23 

91-93 

ICP ACQUIRE 

1B7 

178*179 

RAIDTEC CORPORATION 

29 

57 

PCMCIA 


93-94 

INTERLOGIC INDUSTRIES 

167 

171 

SAG ELECTRONICS 

56 

203-204 

FIRSTSOURCEINTL 

157 

181 

MICRON EaCTRONICS 

Ctl-1 

15 

MEMDRY/CHIPS/UPGRADES 

20 

PRINTERS/PLOTTERS 


182 

MICRON EaCTRONiCS 

12-13 

138-129 

CAM ELEO N TECH NO LOGY 1NG 

169 

203 

COMPUTE PLANE INC 

181 

183 

MICRON EaCTRONICS 

24-35 

203-204 

RRSTSOURCEINTL 

157 

738-739 

DIETRICH 

481528 

145 

NSTL 

167 

218-211 

LATRADE 

180 

710 

MINOLTAGMBH 

481515 

130 

SILICONRAX 

188 

98 

MEMORYONUNE 

189 

153 

TEKTRONIX 

15 
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CATEGORY NO 

oateqort no. 


INOUIRV MO. 

PAGE NO. 

INQUIRY NO. 

PAGE NO. 

INQUIRY NO. PAGE NO. 

21 

PROGRAMMABLE HARDWARE 

7ST-7S2 

MEGASORGMBH 

4D1S22 

41 

SECURfTY 


707-708 

FASTS ECU RETT AG 

40FS7 

714 

PERSOFTINC 

45IS5 

130-131 

AUDDIN SO FTWARE S ECU RBY1NC 

84 

10S 

TERMING 

170 

726-727 

TAIN ET COMMU NlCATION SYSTEM 

401S 12 

191-196 

DR, SOLOMON S SOFTWARE 

46 

104 

Z-WORLD ENGINEERING 

170 

224-225 

VOCALTEC 

ISO 

124 

DUNN SYSTEMS 

171 

22 

SCANNERS/OCR/DIGITIZERS 

26 

DATAACQUISmON 


705-706 

EUTRON 

4015 4 

740-741 

SPOT TECHNOLOGY 

143 

802-603 

INFORMATION BUILDERS 

65 

707-708 

FAST SECURITY AG 

401S 7 







732-733 

PANDA SOFTWARE INTERNATIONAL 

481522 

59 

SCSI/PERIPHERAL INTERFACES 

68 

DATAWAREHOUSING 


150 

RAINB OW TECH NOLOGi ES 

62 

141 

DISTRIBUTED PROCESS[NG TECH 

09 

601-603 

INFORMATION BUILDERS 

65 

220-221 

WIBU SYSTEMS AG 

138 

204^209 

GRANITE DIGfTAL 

163 

29 

DATABASE 


160 

CENTRAL DATA 

77 

116-217 

52 

NSTOR CORPORATION 

SECURITY 

129 

151 

2-3 

45 

UNIX 


142 

168-169 

F^IRCOM CORPORATION 

IQ SOFTWARE 


142 

FAIRCOM CORPORATION 

151 

130-131 

ALADDIN SOFTWARE SECURITY INC 

84 







111 

CHRYSAUS ITB 

171 

30 

715-716 

EDUCATIONAL 

RAIMA CORP 

48ISB 

46 

207 

UTIUTIES 

FOREFRONT DIRECT INC 


707*708 

FAST SECURITY AG 

4d]S7 

159 

ISO 

RAINBOW TECHNOLOGIES 

82 

31 

ENGINEERING/SCIENTIFIC 

219 

MICRO 2000 

136-137 

220-221 

WJBU SYSTEMS AG 

138 

* 

ON TIME 

4615 28 

14S 

PKWAREINC 

73 

66 

SERVERS 


123 

SCTTECH INTERNATIONAL 

171 

47 

WINDOWS 95 


80-90 

AC1 SYSTEMS 

166 

32 

ENTERTAINMENT 


• 

MICROSOFT CORPORATION 

49B-41 

107-108 

AE HOME CORPORATION 

169 

745-748 

AVERMEDIA TECH NOLOG 1ES I NC 

4015 27 


VISIO CORPORATION 

SON A 2 

113 

AMERICAN ADVANTECH 

167 

33 

745-746 

GRAPHICS 

AVERMEDIA TECH N OLOGI ES INC 


601 

WIN BOOK COM PUTER CORPORATIO N 11 

114 

137-188 

AMERICANADVANTECH 

CSS UBS 

167 

97 

4015 27 

GENERAL 



136 

COREL 

43 





DELL COMPUTER CORP 

DELL COMPUTER CORP 

39 

60NAE-7 

69 

INTERNET SERVICES 

49 

BOOKS/PUBLICATIONS 

BYTEONCDROM 

119 

222-213 

DTK COMPUTER INC 

90 

175-126 

HIWAY TECH NO LOGIES 

172 








■ 

BYTE BACK ISSUES 

172 

91-92 

ICP ACQUIRE 

167 

117 

VALUE WEB 

172 

* 

COMPUTER PROFESSIONAL'S 

81 

710-721 

MfTAC 

66 

36 

MATHEMATICAL/STATISTICAL 


BOOK SOCIETY 


171 

SAG ELECTRONICS 

58 

152 

STATSOFT 

69 

* 

COMPUTER PROFESSI ON AL'S SDN A ! 2 A- 5 






BOOK SOCIETY 


24 

UPS/POWER MANAGEMENT 

73 

NETWORKING 


i 

MCGRAWHtLLNRI 

144A-B 

132 

AMERICAN POWER CONVERSaON 

33 

. 

LUCENT TECHNOLOG 1 EE 

80HA11 

- 

OSBORNE MCGRAW-Hia 

184-195 

133 

AMERICAN POWER CONVERSION 

49 







712-713 

MINUTEMAN 

CV 

38 

ON-LINE SERVICES 



TELECOM 

147 

742-743 

PK ELECTRO NECS 

401514 


AM ERICA ONUNE 

OT4SERT 

50 

RECRUITMENT 





450 

BIX 

190 


CETRA 

49IS31 

67 

WORKSTATIONS 


125-128 

HIWAY TECHNOLOGIES 

172 


MAILORDER 


88-90 

Ad SYSTEMS 

166 


IDT INTERNET 

171 

75 



188-197 

AOVANCEDJNTERUNK 

95 

127 

172 

134 

COM FITTER DISCOU HT WAREHOU SE 

FIRST SOURCE INT'L 

114-115 

value WEB 

113 

AMERICAN ADVANTECH 

167 


193-284 

157 

114 

AMERICANADVAIVTECH 

167 

39 

OPERATING SYSTEMS 


SI 

MISCELiANEOUS 


231-223 

DTK COMPUTER INC 

90 

717 

LANSO U RCE TECHNOLOGY 

39 


BYTE 

135 

91-92 

ECP ACQUIRE 

167 

149 

QNX SOFTWAR E SYSTEMS LTD 

18 


BYTE 

143 

720-721 

MITAC 

65 

212-213 

VCOMMUNICATIONS 

163 


BYTE CEB rT^&7 

401523 

171 

SAG ELECTRONICS 

58 

40 

PROGRAMMING 



BYTE CUSTOMER SERVICE 

12 

151 

SIUCON GRAPHICS 

37 


LANGUAGES/TOOLS 



BYTE EURODECK 

159 

130 

SlUOONRAX 

166 

736*737 

ALASKA SOFTWARE 

401516 


BYTE FIELD SALES 

481S31 

SOFTWARE 


164-185 

ASYMETRIX 

65 


BYTEREPRIUTS 

153 




124 

DUNN SYSTEMS 

171 


BYTE SUB MESSAGE 

12 

25 

BUSINESS 


142 

FAIRGOM CORPORATION 

151 


CETRA 

113 

218 

CARDIFF SOFTWARE 

138 

188 

G LOB ETROHER SOFTWARE! N C 

50 


DATAPRO 

149 

172-173 

FINSON 

53 

709 

GREY MATTER LTD 

401524 


DATAPRO 

164 

27 

COMMUNICATIONS/ 


189-169 

IQ SOFTWARE 

2-3 


MCGRAW-HILL COM PAN 1 ES 

481515 


NETWORKING 



MICROWAY 

116 

159 

NETWORLChrINTEROP 

162 

174-177 

DISTINCT CORPORATION 

96 

715-^716 

RAIMA CORP 

4DFS a 

185 

SOFTBANK/COMDEX 

181 

717 

UNSOURCE TECH NOlOGY 

39 

228-221 

WIBU SYSTEMS AG 

138 

- 

THE COMPUTER MUSEUM 

189 
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EDITORIAL INDEX 


For more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on the response card. Each page number refers 
to the first page of the article or section in which the company name appears. 


INQUIRY NO. 


PAOeNO. iNQUlRYNO- PAGE NO. INQUIRY NO. PAGE NO. INQUIRY NO. PAGE NO, 


A 


Accton Technology 

401317 

Acer Peripheral 

401S3 

Acron RiscTechnobgies 

40tS3 

Adaptec 

40IS3 

078, Adobe Systems 

1085 

108,149 

098 Algor 

1B2 

ALR 

133 

1012 Andrea Electronics 

1B2 

Appte Computer 

14,59,66 

Applications Technologies 4013 3 

lAjabicTexlware 

40IS3 

1029 Archtek Telecom 

40JS25 

1047, Argos Systemes 

1048 

40IS25 

Aspect Tdecommunications 85 

1064, ATITedinobgies 

1099 

100 

1015 Atto Technology 

182 

B 


1057 Bandai Digital Entertainment 41 

1019 Bell-a Howell 

182 

1043 BINTTA 

40iS 25 

991 Borland Internatbnal 

42 

c 


1088 Canyon Softwaie 

149 

1034 Cherry 

401S25 

Cnet TechnolQQy 

401317 

ion Commsind Communicaibns 1B 2 

Compaq Computer 

133 

1033 Computer Design Group 

40IS 25 

980 Corel 

14,108 

D 


1007 DataViews 

182 

DayStar Digital 

59 

Dell Computer 

133 

1009 DeLorme 

102 

Dialogic 

85 

1066 Diamond Multimedh. Systems 100 

Digital Equipment 

133 

Digital Semiconductor 

0ONA3 

393 Distinct 

182 

D-Link 

40IS17 


IS pages appear only in 


1081 Dr. Neuhaus 

Tdekornmunikation 

40IS25 

1097 ^amic Pictures 

47 

E 

Hcom Technologies 

26 

1067 ELSA 

100 

F 


1023 Falcon Systems 

182 

1002 Farallon Communications 

182 

1093 FractalDesign 

149 

G 


1042 Geosoft 

40IS25 

1035 Graflek 

4013 25 

H 


1037 Hantz:£Partner 

40IS2S 

1068 Hercules Computer 
Technology 

100 

HyperMed 

401S3 


I 

IBM 66,125,131,40tS1t 


1000 Ibg 

182 

996 Information Builders 

182 

1005 Insignia Solutions 

182 

1069, Integrated Micro Solutions 

1070 

100 

Intel 

133 

Internet Security Systems 

117 

1087 Interplay Productions 

149 

1052 1X03 

40!S 25 

j 


904 Jim Spiller d Associates 

182 

K 


1096 KrnetixMutodesk 

149 

1024 Kiwi Computer 

182 

1084 Konexx Unlimited Systems 

149 

1071 Koutech Systems 

100 

L 


1044 Leutron Vision 

40IS 25 

1028 Lighlspeed International 

4013 25 

976 Lotus Development 66,100,131 

M 


1054 Manmba 

145 


1072, Matrox Graphics 100 

1073 

NA appear only in the North America edrtEon. 


997, Micro Computer Systems 

1013 

102 

1020 Micrcpolia 

182 

979, Microsoft 14,26,51,66,85, 

1094 108,117,125,131,149,4013 3 

1016 The MicrcTouch Business 
ProductB Division 

182 

1036 Microvitec 

40IS 25 

992 Millennia Software 

102 

1051 MIT 

40IS 25 

Mitel 

B5 

1061 Mitsumi Ehctrcnics 

141 

1003 Mustang Software 

182 

N 

NetManage 

55 

1049 NetpresenterBV 

40IS25 

Netscape 

66 

995 Network Engineering 
Technologies 

182 

Network Peripherals Asia 

40IS17 

999 NewSoft 

182 

1090 NewTek 

149 


iSlovetl 55,66,85.125 

1074, NumbST'Nirte Visud 100 

107S Technology 

0 

1045 OnTime Informaltk 40IS25 

Orach 131 

0 rach M iddh East 4013 3 

O’Reilly and Associates 117 

p 

1021 Panasonic Com munications 10 2 
& Systems 

Philips 26 

1056 PTionei Communicatior^s 46 

1050 Pioneor New Media 141 

Technologies 

1062 Phxlof 141.40IS3 

Pofywell 26 

1001 Power Solutions for Business 182 
1032 Premier Electronics 40!S25 
101B Proxim 182 

Q 

1058 Qualccmm 140 

R 

10DG RaoSoft 182 


1025 RDIComputer 

1B2 

s 


Sakhr Software 

40IS3 

1030 SQI Telecom 

401S25 

1022 Seagate Tecftnobgy 

182 

1017 Shark Multimedia 

182 

Siemens 

66 

Silicon Graphics 

133 

1050 Softklone 

401S25 

977 Software Publishing 

100 

1041 Star Division 

40IS25 

1076, STB Systems 

1089 

100,149 

1031 Stol!mannE+V 

40IS 25 

1095 Strata 

149 

Sun Microsystems 

133 

SunSoft 

125,131 

Symantec 

26,192 

1053 Synchronix 

4013 25 

T 



TajinarackMlcrDelectfonfC8 40lS 17 
1026 Tatung SaenceA Technology 182 


1046 TecAdice 

40IS 25 

Texas Instruments 

26 

1027 3JTedi 

40IS 25 

1060 Toshiba 

141 

1014 TV One 

182 

V 

VIA Technologies 

40IS3 

1077 VideoLogic 

100 

1091 ViewSonic 

149 

w 

1086 Wacom Technology 

149 

Wyse Technofogy 

26 

X 

1008 XcelleNet 

102 

1004 Xerox 

1B2 

Xircom 

26 

z 

Zeine Technological 

40IS3 


Applications 
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"90% of all U. S. companies 

will be using objects 
by the year 1998."* 



OBJECT 
WORLD . 






The other 10% will wish they had, 


Everywhere you look, you’ll find objects at work. 

On the World Wide Web. On the mainframe. On the 
client/server network. On the desktop. On the 
corporate intranet. In fact, objects will penetrate 
80-90%* of all US companies by 1998, 

Where can you get up to speed on the evolving world 
of object technology? Ri Object World East, March 2-6, 
1997, at the Hynes Convention Center, Boston. Register 
today. Because this world stops for no one. 

* 5ee hundreds of the hottest new products and sendees. 

* Choose from 28 tutorials and 70 conference sessions, 
including the ComponentWare Day Conferences. 

* Attend world-class keynotes featuring: Chris Stone, 
President and CEO of the Object Management Group; 
Richard Tong, Vice President of Marketing for Desktop 
Business Systems, Microsoft Corporation; and Tim 
Berners-Lee, the inventor of HTML. 




1^^^ Exhibits Pass--Limited-Time Offerf 

fSf Wnference information and your FREE Exhibits 
Pass--a $73 value-- call 1-617-433-1830. Fax this form 
to 1-617-433-2814. Or visit out Web site: www.ow.com 


ZIP/POITRL CODE 




Objects/or Everyone 


OBJECT 

WORLD 


Circle 185 cn Inquiry Card. 
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Email Reader 
$89*95 

Circle 99a 
on Inquiry Card. 


Millennia Software 

Saratoga, CA 
(880) 362’4573 
(408) 867-8900 
htt p://www.ms w. com 


Retrieve E-AAail Without a PC 

M illennia's Email Reader lets you dial your desktop PC and lis¬ 
ten to your e-mail using a plain old telephone instead of down¬ 
loading your messages to a notebook PC. Once you install Email 
Reader on a Win 95 PC equipped with a 75-MHz or faster Pen¬ 
tium and a voice modem (I used one from Boca Research), you can 
dial in using a telephone or cellular and listen to your e-mail. 

Email Reader lets you manage your mail by pressing certain keys 
on your touch-tone phone or by actually speaking to the comput¬ 
er, Whether using touch-tones or voice, you can tell the program 
to list, mark as read or unread, play, or perform other operations on 
messages. The program supports Microsoft Exchange, Netscape, 
Eudora, and other POPS Internet e-mail reader software, 

I think Email Reader is probably best for someone who gets a 
low number of messages per day or who wants to monitor e-mail 
while away for a day or so: It can be aggravating listening to even 
just the headers of 20 orSO new messages overthe phone. In high- 
volume scenarios, Email Reader would work best if used with e- 
mail programs that support rules-based processing. The current 
Email Reader is a stand-alone program, but a network version is 
planned, as are other mail processing modules, so well monitor 
th is teleph ony catego ry as it matu res, - Dave An d rews 


Business 


Intranet 

Productivity Suite 

AvAiiABLf fOR Windows 95 AND NT, the 
Distinct IntraNet Suite (S425) 
includes Distinct NFS 95 for shar¬ 
ing files, programs, and printers 
across heterogeneous networks; 




Distinct NetRover, a corporate 
Internet access solution that 
includes a Web browser, multicon¬ 
nect RP, and a newsreader and 
mail; Distinct IntelliTerm terminat 
emulation for ISM and DEC; and 
Distinct IntraNet Servers for man¬ 
aging network resources. 
Contact: Distinct Corp., 
Saratoga^ CA, (408) 366-8933; 
http: disiinct.com. 

Circle 993 on Inquiry Card. 

Add More Pert Charting 
to Microsoft Project 

With Pert Chart Expert (single-user, 
$199), you can add more Pert chart¬ 
ing capabilities to Microsoft Pro¬ 
ject or use the prog ra m as a stand¬ 
alone application to produce Pert 
charts from text files and spread¬ 
sheets. The program lets you build 
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time-scaled Pert charts and display 
task-dependency information 
directly on the dependency line. 
Contact: Jim SpUt€r& 
Associates, Austin^ TK, 

(S12) 342 -2232; http:I/wu/w 
Jsaproj.cam, 

Circle 994 on Inquiry Card. 

Firewall System 

Asystem ofsecure, interoperating fre- 
WALLS for protecting distributed 
intranets and Internet connections, 
Tel a xia n Sh i e Id's ($7995 to $ 11,995, 
depending on configuration) fire- 
wall-to-flrewall encryption capa- 
bilitiesallow for virtual private net¬ 
works within a company site and 
throughout an extended enterprise, 
across the Internet and intranets. 
Logging and auditing features 



Include real-time monitoring, log¬ 
in attempt records, service use logs, 
and statistical analysis. 

Contact: NeWork Engineering 
Technologies, San Jose, CA, 
(408) 4S3-7500; http://wwi^ 
.fireants.com. 

Circle 996 on Inquiry Card. 

Data Mart in a Box 

SmartMart providesthe software and 
services you need to build, manage, 
and use a data mart The product 
(Entry-Level Edition, from $38,400; 
Open Database Edition, from 
$53,300; complete package, from 
$76,400) forHP/UX, AIX, Sun/ 
Solaris, and Windows NT includes 
tools for database creation, data 
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Wfe look at MiUennia^s Email Reader^ a way to retrieve e-mail from the road without 
a PC; and DeLorme^s Tripmate^ a GPS receiver and navigation software for your can 


extraction and transformationt 
data access and analysis, warehouse 
management and an information 
directory. 

Contact; Information Builders, 
NewYork,m, 000) 969-4636 
Of (112) 736A4331 http;!! 
wwwdbi.com. 

Circle 996 on Inquiry Card. 


Communications 


Manage Multiple 
E-Mail Accounts 

An It^TERNET E-MAIL PRODUCT TOR WlN- 
dows 95 and NT, Calypso (single- 
user version, $79,95) lets you simul- 
taneouslyaccess and view multiple 
e-ma i I a ccou n ts fro monemail box. 
The program provides e-mail fea¬ 
tures such as replying, forwarding, 
attachments, printing, IMAP com¬ 
patibility, multiple signature sup¬ 
port, address groups, bl ind sending 
and copying, and encoding support 
using MIME, BinHex, Base64, and 
UUencode. 

Contact: Micro Computer 
Systems, Irving, IX, (800) 886- 
4923 or (214) 659^1624; 
http:!iWWW. mcsdallas.com. 

Circle 997 on Inquiry Card. 


Engineering 


CD-ROM on Finite 
Element Modeling 

The Finite Element Modeung in Engi- 
neering Practice CD-ROM ($79) 
provides engineers with practical 
methods for testing computer 
models of parts, products, and 
processes. Based on the mechani¬ 
cal engineering reference book of 
the same name, the CD-ROM 
i n c! u des a n on -I i n e sea rch f u nctio n 
and Internet-style browsers for 


Windows95, NT4.0, and Unix. 
Contact: Algor^ Pittsburgh, PA, 
(800) 4S2-S467 or (412) 967- 
2700; http://www.aIgor.com. 

Circle 99B on Inquiry Card. 


Multimedia 


Windows Desktop 
Video Editing 


The Presto! Multimedia Suite ($129) 
includes Presto I VideoWorks desk¬ 
top video and audio editing soft¬ 
ware; Presto! Med la Player, a con¬ 
trol panel for music CDs, MPEG CDs, 
Photo CDs, and multimedia files; 
Prestol Imagefolio image editing 
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software and special effects; Prestol 
PageManager scanning OS; Meta- 
Tools' Kai's Power GOO SE, liquid 
imaging software to stretch, stir, 
smear, smudge, and nudge photos; 
a n d P resto! M ed i a Cl i ps. 

Contact: NewSo/i, Fremont, 
CA, (800)436-4365 or 
(510) 252-0267; http://www 
.tophat.com. 

Circle 999 on Inquiry Card, 


Programming 


Create C++ 

and ActiveX-Based 

Interfaces 

A SET OF COMPONENTS ANO CLASS 
libraries, Hog Visualization Suite 
(each product, from $5000 per 
developer) helps you build interac¬ 
tive, graphical, enterprise-class 


a pp I Icatio ns, Th e su ite incl udes 11 og 
Inform for building data-in tensive 
g ra ph ica I a pp] Icati o ns; 11 o g Visi on, 
a graphics library; Hog MultiView- 
er. which coordinates multi panel 
displays and helps you develop real¬ 
time graphics that span multiple 
desktops; and a new release of Hog 
Views, a program for building 2-D 
graphical interfaces for C++appli¬ 
cations. 

Contact: Ilog, Mountain View, 
CA, (800) 367-4564 or (415) 
390-9000; http://mvw 
.ilog.com. 

Circle 1000 on Inquiry Card. 



Create and Maintain 
Web Sites 


A CROSS BETWEEN A DIRECT-DLAL ON-UNE 
system and an Intranet or Web serv¬ 
er, Wildcat Interactive Net Server 
(Community Edition, $99; Business 
Edition. $1125; Enterprise Edition, 
$2995) features a message system 
that enables forum-style confer¬ 



ences that you can configure for 
Internet e-mail, Usenet news, pub¬ 
lic messages, and private mail. The 
program incorporates a file tra ns¬ 
fer system; a questionnaire inter¬ 
face that gathers data via polls, 
ta kes custome r o rd er m fo rm atlon, 
fills out credit application forms, 
and accumulates marketing and 
demographic information; a tele- 
conferencing/chat system; dynam¬ 
ic HTML; and CGI support 


Contact: Mustang Software, 
Bakersfield, CA, (800) 999- 
9619 or (805) 873-2500; 
http://www. mustang, com. 

CircJe 1003 on Inquiry Card. 

Promote Your Site 

SrTEPROMOrER ($129) PROVIDES A 5EM- 

ple tool to register your site with 
1 SO major sea rch engines, directo¬ 
ries, and indices. When you are 
ready to submit the program auto¬ 
matically generates the required 
si te d ata, m a tc h i n g th e su bm itti n g 
guidelines for each search engine. 
You then insert the data onto the 
search engine. SitePromoter runs 
in conjunction with Netscape Nav¬ 
igator or Microsoft Internet Explor¬ 
er and is compatible with Windows 
3,1, W1 n 95, or Macintosh. 
Contact: PowerSolutions for 
Business, St. Louis, MO, (800) 
955-333 7 or (314) 421 -0670; 
h ttp://www.siteprom oter. com . 
Circle 1001 on Inquiry Card. 

Open Personal 
Web Offices 

W ITH N ETOPIA Vl RTU AL OFFICE {$ 69.9 5) , 
Windows-based intranet/Internet 
users can open a virtual office on 
the Web. The program provides a 
place where colleagues can meet 
and collaborate, leave notes for 
each other, or drop off or pick up 
d Qcu me nts a n d oth er i n formation. 
For out-of-thc-office communi¬ 
cations, Netopia Virtual Office also 
lets you remotely access your PC to 
check e-mail, run applications, 
update your Virtual Office, ex¬ 
change files, and pick up/drop off 
messages. 

Contact: Faraiion 
CommunicatioTis, Alameda, 
CA, (510) 814-5000; http:// 

WWW. farai Ion. com. 

Circle 1002 on Inquiry Card. 
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Page One 
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Computer Literacy 
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PH: 703-734-7771 
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Tower Books 
PH: 206-451-1110 
FAX: 206-454-0453 

Seattle 

University Bookstore 
PH: 206-634-3400 
FAX: 206-634-0810 

WASHINGTON DC 

Reiter's Scientific & Professional 
Books 

PH: 202-223-3327 

WISCONSIN 

Madison 

University Bookstore 
PH: 800-993-2665 
http://www.protechnico.com 

Milwaukee 

Horry W. Schwartz Bookshop 
PH: 800-236-7323 
FAX: 800-231-7323 
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Hardware 


What’s New 


Windows 95 


Scanning Software 
for 95/NT 

With Pagb Pro 97 (about $169), you 

can capture, use, and organize co!- 



or documents and incorporate 
them into Windows Explorer. The 
program combines PerfectScan, 
which provides advanced image 
capture and enhancement, text and 
picture segmentation, and com¬ 
pound document compression; 
TextBridge Pro, an OCR program; 
and Verity's Topic search engine, 
which gives you tools for locating 
documents i n you r system. 
Contact: Xerox, Peabody, 

(S8S) 997-2447or (508) 977- 
2000; http:Hwww.pa^s.com- 
Circle 1004 on Inquiry Card. 


Windows 95 
on Silicon Graphics 
Workstations 

With SoftWindows 95 fob Silicon 
Graphics (right-to-use license, 
about $599), you can run Win 95 
applications on your workstation 
under IRIX 6.2 and 6.3.The program 
also provides Windows 95 multi- 
media support, PC networking, PC 
file sharing capabilities, and sup¬ 
port for most PC networks. 



Contact: Insignia Solutions, 
Santa Clara, CA, (800) 848- 
7677or(40S)J27-6000; 
hup:!! WWW- insignia-com- 

Circle 1005 on Inquiry Card. 


HARDWARE 

Accessories 


Stereo PC Headset 

The ANC-550 Stereo PC Headset 
($ 79.95) featu res active no ise-can- 
cei iation tech nology.This creates a 
160-degree out-of-phase anti¬ 
noise signal that cancels back¬ 
ground noise and echo speaker 
feedback, while increasing the 
speed and accuracy of voice-corn- 
pu t i ng a ppl i ca ti on s. The A NC-5 50 
comes with a microphone on/off 
mute switch, a lapel clip, and a con¬ 
verter plug. And rea Electronics also 
offers the Multimedia Audio Con¬ 
troller MC-100 ($34.95), which lets 
you easily switch between your PC 
headset and multimedia speaker 
system with the flick of a switch. 
Contact: Andrea Electronics, 
Long Island City, NY, (800) 
442-7787or(718} 719-8500; 
http-Jiwww-an dreaeiectron tcs 
xom- 

Circle 1012 on Inquiry Card, 

Headset Telephone 

The lightweight, adjustable HT530 
headset [$59.95) comes with a sin¬ 
gle-head phone-style ear piece and 
flex-mounted microphone. You can 
use the headset to answer calls and 
to place outbound calls with PCs 
(equipped with the appropriate 
software) from companies such as 
Acer, Apple, AST, Packard Bell, Com¬ 
paq, NEC, IBM, Hewlett-Packard, 
and Sony. The included Y connec¬ 
tor lets you use the headset with a 
standard telephone. The HT560 
($99.95) combines the HT530 head¬ 
set and a compact telephone with 
featuressuch as adjustable volume, 
one-touch call hold, last-number 
redial, and a flash button for use 
with call waiting. 



Software Updates 

Survey Win 3.2, the on-line data collection and statistical analysis 
program for Windows3,x, 95, NT, and OS/2, offers an unlimited skip 
feature, which automatically guides users to the next appropriate 
question; hyperfinks; bit-map support; and visible or invisible cal¬ 
culated Fields. $495. 

Contact: RaoSoft, Seattle, WA, (206) 525-4025; 
http :i!WWW- raosoft-comlraosoftl- 

Circle 1006 on Inquiry Card. 

Implementing Netscape's UveConnect framework, WebXpresso 1.2, 
the Web-enabling component of DataViews' DV-Xpresso modular 
development tool, lets you create applications that access transpa r- 
ently both client and server Web-based applications. In addition, 
version 1.2 supports Java native methods for getting and setting 
object attributes and input and select callbacks. For Windows 95, NT, 
and Unix, from $1000. 

Contact: DataViews, Northampton, MA, (800) 732-3200 or 
(413) 586-4144; http://www.dveorp-com- 

CireJe 1007 on Inquiry Card, 

RemoteWare 3.1 for Windows NT adds messaging support, MAPI 
support, subscription and publishing services, and accessibilityfrom 
with in a Web browser. Server license, from $5CX)0: basic cl ients, $200; 
extended clients, $375, 

ContactzXceileNet, Atlanta, GA, (800) 322-3366 or (770) 
804-8100; http://umm^- xcellenet- co m- 

Circle 1008 on Inquiry Card. 
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Contact: Command 
Communications, Aurora, CO, 
(800) 2B8-6794or(303) 751- 
7000; 767353714® 
compuserve-com- 
Circle 1011 on Inquiry Card. 


Add-ins 


686 Embedded 
CPU Board 

Operating ATSPEEDS OF UPTO 200 MHz, 
th e I P H-686 Half Size ISA Pe n tium 
board (from $875) supports 256- 
KB through 1-MB pipeline burst 
and standard cache RAM modules 
for high-speed access to blocks of 
data. The board comes with two 
16C550-compatlbleserial ports, a 
bidirectional ECP/EPP.adual flop¬ 
py drive port, two EIDE hard drive 
ports, a PS/2 keyboard port, a PS/2 
mouse port, an on-board speaker, 



a WatchDog timer, and up to 64 MB 
of DRAM, 

Contact: Micro Computer 
Specialists, Vista, CA, (800) 
347-62 74 or (619) 598-21 77; 
http://WWW. industry, n et/mesL 

Circle 1013 on Inquiry Card. 

Video Engine for PCs 

You CAN USETHE VIDE0X2 (FROM $ 1795) 
as the foundation for a PC-based 
video-mixing system. The board 
comes with a two-channel digital 
video mixer; an input for an 
MPEG/JPEG card; composite and S- 
Vidco in/out; a two-channel TBC/ 
synchronizer; more than 250 spe- 
ci a I effects t ra ns it io ns; a nti a 1 1 ased 
fonts and graphics; two-channel 
freeze-frame; and a four-channel 
stereo audio mixer. 

Contact; TV One, Erianger, KX 
(800) 721-4044 or (606) 282- 
7303; http:!! WWW- tvone. com. 
Circle 1014 on Inquiry Card. 











































NSTI IS The i^ficial product 
for Data Commanicatioas 



Tel: 1 610 941 9600 { 



Convince 

your 

customers 
that your 
product 
won't 

CLOG 


their 

network 

traffic 



with NSTL 



You need to know how to keep the 
information flowing safely, cost” 
effectively, and quickly, NSTL can help 
you break the networking bottlenecks* 

NSTL gives you the answers you rteedi to 
assure potential customers of your 
product's performance. Well work with you to 
design a cost-effective testing program to give 
you the answers to your customers' network 
performance questions. 

Contact us early in your product development 
lifecycle to learn how NSTL can help you avoid costly 
and embarrassing mistakes. 




Call 1 -610-941 9600 to request a brochure or a 
)roposai deiailing the scope, pricing, and 
heduling of tonfidentiaf network 

httpiflwww.rrstlxoiti JMSTiL 


\ jn i}(TheMcGmwHilt< 


in US: 1 800 220 NSTL i Fax: 1 610 941 9952 i email: info@fistl.com 

Gifcle 145 on Inquiry Card. 


What’s New 


Hardware 


Ultra-Wide SCSI-3 

Macintosh 

Accelerator 

DesignEO to maximize I/O transfer 
speed and boost total system per¬ 
formance fordtgital video, prepress, 
server, and real-time applications, 


the ExpressPCI-Pro Series ($39B] 
delivers transfer rates of up to 40 
MBps. Atto's new line of host 
ada pters features full block buffer¬ 
ing, embedded SO-M Hz RISCSCSI- 
3 processor, improved data inter¬ 
leave architecture, and PCI 2.1 
compliance. 



Contact: Atto Technology^ 
Amherst, NY, (716) 69 T1999; 
http: Hwumf, a ttotech. com, 

Cirde 1015 on Inquiry Card. 


Communications 


Computerized 

Whiteboard 

WtiH Ibid (about $499), users in mul- 
tiple locations can create, capture, 
collaborate, and communicate 
information. The 38- by 31-Inch, 
18-pound product combines the 
visual communication capabilities 
of whiteboards with the storage, 
access,and digital communications 
benefits of PCs. Ibid can capture the 
results of interactive sessions, 
including multicolor drawingsand 
text, save the information in PC 
memory, and incorporate it into 
most Windows-based applications. 
Contact: The MkroTouch 
Business Products Division, 
Tewksbury, MA, (800) 642- 
7686 or (SOS) 659-9000; 
hnp://wtvw. microtouchwom. 
Circle 1016 on Inquiry Card. 

Real-Time 

Videoconferencing 

A HARDWARE AND SOFTWARE KIT, SeE- 

Questtransformsyour Windows PC 
into a desktop videoconferencing 
workstation. The kit consists of 
Shark Multimedlafs Baby Tiger 
33.6”KbpsDSVD modem, theCon- 
nectix Color or Black and White 
QuickCam video camera, the Con- 
nectixVIdeoPhone, a microphone, 
a nd a su fte of a u d 1 o a nd vid eo soft- 
ware (black and white, $368; col¬ 
or. $479). The Baby Tiger DSVD 
modem transmits and receivesfull- 
d u plex audio and video data simu 1- 
taneously over a standard tele¬ 
phone line. The modem operates at 


speed s of u p to 3 3.G Kb ps a n d com - 
bines V.34 modulation with MNP 
2-4 a n d V, 42 LAPM e rror CO rrection 
forthroughputofupto 115.2 Kbps. 
Contact: Shark Multimedia, 
Santa Clara, CA, (SOO) 800- 
3321 or (408)987-5400; 
http: /Iwww, sharkmm.com. 
CircJe 1017 on Inquiry Card. 


Networking 


Wireless LAN PC 
Card Adapter 
and Access Points 

At 1 .6 Mbps, THE RangeLAN2 7400 PC 

Ca rd [S695) p rovl d es h i g h - s peed 
data transfer and interchangeable 
antennae, so you can select the 
antenna that matches your specif¬ 
ic device and coverage needs. The 
RangeLAN2 AP-II 7510 and 7520 
Access Points (from $1895) come 



with a Ml PS R3000 RISC processor; 
throughput optimization; remote 
configuration over a modem; built- 
in site survey; Telnet support over 
Ethernet, serial, and wireless; and 
SNMP support in the RangeLAN2 
7520 Access Point. 

Contact: Froxim, Mou^rtain 
View, CA, (800) 229-1630 or 
(415) 960-1630; htip://www 
.proximxom. 

Circle 1018 on Inquiry Card. 


Peripherals 


Four Desktop 
Scanners 

The four modeis in the Cofiscan 8000 
Series of scanners (from $22,000) 
range In speed from 60 to more 
than 100 pages per minute in por¬ 
traitmode. Each comes with 13 res¬ 
olutions between 100 and 400 dpi, 
a 500-sheet automatic/manual 



DeLormelripmate 
Hyperformance CPS 
Navigation 

$149 

Circle loog 
on Inquiry Card. 


Delorme 

Freeport, ME 
(207)365-1234 
fax: (207) 865^9291 
http://w w w. delo rme .com 


Help for Lost Souls Everywhere 

D eLoime’s Tripmate is a O-ounce device that's slightly larger 
than a bar of soap and uses Global Positioning System (GPS) 
satellites to fix your location. You can use the unit with a notebook 
PC running Win 95 and DeLorme's Street Atlas USA 4.0 or AAA 
Map'n'Go. The Tripmate, which runs on four AA batteries or an 
optional power adapter kit, easily connects to the notebook's ser¬ 
ial port. I used the new CF-62 notebook from Panasonic (800 662- 
3537). it includes a 12.1 -inch active matrix screen and an internal 
drive that plays both CD-ROM and rewritable phase-change discs. 
Tripmate Installed easily on the Panasonic system, and once I prop¬ 
erly configured the time and date of the Street Atlas software, I was 
tracking my progress In real time as t drove across state, 
Tripmate's 12-channel receiver was quite accurate, though the 
accuracy can drift beyond 100 meters or so if the device can’t get 
a clear view of the sky tc get a proper location fix; tall buildings or 
thick foliage can interfere with positioning. And 1 would have liked 
the Tripmate to have battery status lights. But those minor quibbles 
aside, the Tripmate's easy installation and low price make this a 
must-have in the ""cool device^ category. Plus, it will get you to that 
meeting on time without you having to stop and ask directions. 

-Oave Afidrews 
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A playsreund lor experts, 
rraining wheels for their friends. 





Highway 


A new exhibit at 

The Computer Museum 

computer_info@tcm.oi'g / 617.423.6758 / www.net.org 
300 Congress Street, Boston, Massachusetts 02210 


Principal Sponsor: Sprint 

Major SponsorsiApple Computer, Hewlett Packard, Novell, 
NYNEX, Stratus, S.W.I.F.T. 


mn 


Official 

Media Sponsor 




B. Y. O. I. S. P. 

(Bring Your Own Internet Service Provider) 


Log into BIX and you’ll find people like yourself. People who 
are glad to lend a helping hand when someone asks a question. 
People who listen to what you have to say. People who know 
about things that will surprise you. 

Now BIX is available at a price never before seen online. 


If you already have Internet access, telnet to BIX 
Flat Rate: $6.95/mo $14.97/3mo $24.97/6mo $34.97/year 

This plan allows unlimited use of both our text-based services and 
Web services available only to BIX members. 


If you need Internet access, BIX offers a Flat Rate plan at prices ranging 
from $23.95/month (down to as low as $ 16.95/month if you pay by the year) 
including nationwide access at speeds up to 28.8kbps or X.25 access 
at speeds up to 14.4kbps, and a pay-as-you-go plan for $ 12.95/month 
for six hours of access plus $2/hour thereafter. 


Complete details are available from our e-mail auto-responder 
at info@bix.com or by visiting the BIX Web Site (see below). 


To sign up for BIX, dial (800) 695-4882 or dial 
(617) 492-8300, enter bix when prompted and enter hix.rd at the Name? 
prompt. A step by step procedure will get you logged into BIX. 

The same procedure works if you telnet to bix.com or x25.bix.com, 
and you can also sign up on our Web Site. 

ahead of its time 
always was, always will be. 

Visit us on the Web at http://www.bix.com/ 
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Hardware 


What's New 


document feeder, self-calibrating 
cameras, self-adjusting lamps, and 
optional pre- and post-scan im¬ 
printing. Red, green, and blue col¬ 
or dropout can be selected by the 
user. The scanners can accommo¬ 



date documents as small as self¬ 
stick notes and checks to tabloid- 
size newspapers and technical 
drawings. 

Contact! Bell &Howeli 
Arlington Heights, IL, (SOO) 
722-6494 or (S47) 357-0630; 
h ttp:ifwttm. belihowelL com. 

Circle 1019 on Inquiry Card, 

Wide-Screen Color 
Monitor 

The PanaSync/Pro P21 momtor 
($ 2099) has a 20-inch viewable 
image size and features a refresh 
rate of 71 Hz, a resolution of 1800 
by 1440, and a dot pitch of 0,25 
mm. The monitor hasan antiglare, 
antireflection, and antistatic 



screen; eight preset timing modes 
and 13 user memory modes; and 
freq uency ranges of 30 kHz to 115 
kHz horizontal and 50 Hz to 160 Hz 
vertical. 

Contact: Panasonic 
Com mumcations & Systems^ 
Secaucus, NJ, (SOQ) 726-2797 
or (201) 343-7000; 
http://wLVW.panasonic. com. 
Circle 1021 on Inquiry Card. 

Ultra SCSI Hard Drives 

THET0MAHAWK9M0Da3391 ($2900) 
provides 9.10 GB of formatted 
capacity in a 3,5-inch form factor. 


The low-profile Tomahawk 4LP 
Model 4345 ($ 1630) offers 4.55 GB 
of formatted capacity. Both Micro- 
polisdrivesfeature magneto-resis¬ 
tive heads, 7.9-ms average seek 
times, 7200-rpm rotational speeds, 
a SC5I-2/-3 command set, a 297- 
bit ECC with on-the-fly error cor¬ 
rection, a SI 2-KB multisegmented 
cache, tagged command queuing 
with seek and fatency optimization, 
and zero-latency read/write oper¬ 
ations. 

Contact: MkropoliSt Chatswortk 
CA, (818) 709-2730; http:// 
um^w. micropolis. com. 

Circle 1020 on Inquiry Card, 

External Tape Drives 


TheTapeStOR 800 ($ 149) CAN STORE UP 
to 800 MB of compressed data or 
up to 400 MB of uncompressed 



data on a Travan TRT cartridge. The 
TapeStor 32{X} ($249) can handle 
up to 3.2 GB of compressed data or 
up to 1.6 GB of u ncompressed data 
per cartridge. 

Contact: Seagate Technology, 
Costa Mesa, CA, (300)626- 
6637or (714) 641-1230; 
http’J/wiinv.seagate. com. 

Circle 1022 on Inquiry Card, 



Petabyte Server 


A SPECIAUZED DATA-ACCESS SERVER, THE 

FastfilePro-HA is capable of han¬ 
dling up to 1 petabyte, or 1024 ter¬ 
abytes, of data tn the form of 128 
d isk VO I u m es, ea ch configu red w ith 
STB of storage. You can configure 
your server to work with levelsO, 1, 
0+1, RAID 3 equivalent and 
JBOD. The server offers a journal¬ 
ing automation system, the Aer- 



RB\L operating system, and an HTTP 
module, adding read-only access 
to Web files. 

Contact: Falcon Systems, 
Sacramento, CA, (800) 326- 
1002or(916)64l-720Q; 
http://www.falcQns. com. 

Circle 1023 on Inquiry Card. 


Systems 


SPARC-Co m pati b le 
Graphics Workstations 

Designedto deuver high-performance 
Creator graphics capabilities, 
incEuding 3~D triangles, vectors, 
and quads, to a range of applica¬ 
tions, the COMPstation U200-ES 
comes with a 200-MHz 64-bit 
UltraSparc 1 processor, 1 MB of 
external cache, and a data transfer 
rate of up to 1.6 GB per second. A 
standard configuration (from 
$17,530) includes 64 MB of RAM, 
a 2-GS hard drive, a 20-inch color 
monitor, a 128-bit UPA slot, three 
SBus slots, two sc rial ports, one par¬ 
allel port, a 108asc-T Ethernet 
interface, Fast SCSI-2, and CD- 
quality 16-bit audio capabilities. 



Contact: Tatung Science & 
Technology, Milpitas, CA, 

(800) 659-5902 or (408) 383- 
0988; http:i/wiuw. tst i. com. 

Circle 1026 on Inquiry Card. 

Easily Upgradable 
Pentium Notebooks 

The ARCHITECTURE OFTHE OpENNOTE PEN- 

tium notebook PCs provides an easy 


upgrade path for all system com- 
ponentsand peripherals. The Open- 
Note Model 6B0C ($2795) comes 
with a PCI-based 120-MHz Pen¬ 
tium CPU; 16 MB of memory, 
expa ndable to 64 M B; and an 11,3- 
inch DSTN SVGA display. The Open- 
Note Model GSOTX ($3395) comes 
with a PCI-based 133-MHz Pen¬ 
tium processor; 32 MB of RAM, 
expa ndable to 64 M B; and an 11,3- 
inch TFT SVGA display. Both mod¬ 



els a Iso fee tore a removable 1.1-GB 
hard drive; a 3.5-inch removable 
floppYdrive; a 6x interna! CD-ROM 
drive;a Sound Blaster Pro 16sound 
card with built-in speakers; MPEG 
sup port; two Type II (or one Type 111) 
PC Ca rd slots; a touchpad pointing 
device; and a dual NiMH detach¬ 
able/rechargeable battery supply. 
Contact: Kiwi Computer, 

Santa Clara, CA, (888) 688- 
5494 or (408) 492-9188; 
http:l/it/ww. kiwico m. com. 
Circle 1024 on Inquiry Card. 

SPARC Notebook 

Incorporating A 170-MHzTufi- 
boSparc processor, the Power Lite 
Turbo 170 comes with up to 256 MB 
of memory, 512 KB of secondary 
cache, a 12.1-inch 1024 by 768 or 
800 by GOO display, up to 3.6 GB of 
hard drive storage, a TGK graphics 
a cce lerato r, a fax/mod em ca rd, a n d 
a 1 G-mm trackball tn a 7.5-pound 
notebook-size package.The system 
is available with SunSoft's Solaris 
2.5 or Solaris 1.T.2 operating sys¬ 
tems and is compatible with Sun 
workstations. 

Contact: RDI Computer, 
Carlsbad, CA, (800) 734-5483 
or (619) 929-0992; http:// 
u/ww.rdi.com. 

Circle 1025 on Inquiry Card. 
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Java’s RAD Route to Data Access 

Vtsml Cafe Pro lets you develop distributed data access applications using Java. 

By Rick Grehan 


ith its Visual Caf^ Pro (VCP) 
package, Symantec brings 
rapid application develop¬ 
ment for Java into areas often 
associated with traditional client/server 
development. The professional version 
of Visual Caf6 adds wizards (software 
assistants) and database middleware tech¬ 
nology to help developers create Java 
programs that access information from 
databases on the back end. This data is 
then presented to the end user in any 
java-compliant Web browser. 

VCP consists of Visual Cafe and the 
dbAnywhere middleware, lashed togeth¬ 
er by a set of wizards. The prtjgram illus¬ 
trates an emerging breed of development 
tools that let users leverage the Web to 
access data stored in a wide variety of 
databases. VCP represents a logical pro¬ 
gression for Symantec’s Caf^, which I 
used when I converted the BYTE bench“ 
marks from C to Java. (Back then, Cafe 
wasn’t a visual development environ¬ 
ment, but it was a solid Java development 
system whose integrated debugger was a 
blessed relief from the command-line 
debugger that’s included in the Sun Java 
Development Kit.) 

Symantec has constructed upon this 
foundation the kind of form-based appli- 
cation-building environment that’s 
becoming the mainstay of Windows 
development. When you start a new pro¬ 
ject, VCP lets you select from among three 
templates: a completely empty project, a 
basic application, or a basic applet. The 
first template is an empty workspace 
that’s a throwback to life before Cafe 
went visual. The latter two templates 
jump-start your application with empty 
forms ready for filling with burtons and 
text fields and such. In fact, the applica^ 
lion template prebuilds '^about’' and 
“quit” dialog boxes. 

Visual Cafe comes with a basic set of 


predefined components. You’ll find but¬ 
tons, scroll bars, and text fields, as well as 
a collection of dialog boxes. When you 
click and drag a component from the tool 
palette, VCP pours the necessary Java 
source code into your project to instan¬ 
tiate the component. 

New in the Visual Caf^ environment is 
its interaction wizard, which is a button 
to the left of the component speedbar. 
The interacTion wizard lets you mouse- 
click your way through the process of 
associating an action to a component- 
received event. For example, you could 
use the interaction wizard to connect a 
mouse-click event on an “about” button 
to the opening of an “about” dialog box; 
Visual Caf^ Pro will then write the code 
for you. 

The database middleware component 
is supplied by dbAnywhere, which sup¬ 
ports the Sun/JavaSoft Java Database 
Connectivity ODBC) APl\ dbAnywhere is 
able to handle a variety of back-end data¬ 
bases, ranging from lowly dBase II all the 
way up to Oracle Server, either through 
direct drivers or ODBC drivers. Applets 
that are created by the Cafe side of Visu¬ 



al Caf6 Pro communicate with a dbAny¬ 
where server, thus providing what is 
formally a three-tier architecture; Applet 
as the GUI, dbAnywhere in the middle, 
and database drivers on the back end. 
Notice what this means: A client can 
download an applet from an Internet 
server on one machine, but that applet 
can connect to a dbAnywhere server run¬ 
ning on a completely different machine 



on the Internet, anywhere in the world. 

Practically speaking, though, at this 
stage dbAnywhere functions as merely a 
connection and translation service by 
connecting the applet to the database and 
translating between the database driver 
and the JDBC API. I suspect that Syman¬ 
tec has another edition of Visual Caf^ in 
the works, perhaps an enterprise version, 
that will allow developers to extend 
dbAnywhere, adding business logic pro¬ 
gramming into the middle tier. 

Doing programming with Java com¬ 
ponents is not a pretty thing. Because Java 
has no notion of a resource file (at least 
not yet, anyway), every detail of a com¬ 
ponent—for example, a button’s size, 
color, or font—must be hardwired into 
the source code. Also, programming to 
JDBC amounts to working with SQL, 
which has never been pretty. Visual Cafe 
Pro, therefore, handles a great deal of 
ugliness for you. Symantec’s RAD kit is 
no Delphi for the Internet yet—but it’s 
pretty close. □ 


Rick Grehan is a senior technical editor for 
BYTE reviews and the coanthor of The 
Client/Server Toolkit for C/C + -H Program¬ 
mers (NobleNeti 1996). You can reach him at 

rre k_giJbix.com. 
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T^e first desktop 


Finolly, there's a UPS that belongs on TOP of 
your desk ond not by your feet. 

MINUTEMAN's new Pro Series pocks o host 
of new features ond unprecedented power 
protection in o tiny, ergonomic package, plus an 
unmatched three year^worranty. 

Good looks may go a long way for some 
desktop products, but the Pro Series has so 
much more to offer PCs, servers, networks, and 
even telecommunicotions equipment: 


See Us At CeBIT '97 
Hall 6 Stand C20 


• Full pfotectlon from spikes and surges 

• Battery backup during blackouts 

• FAX/modem/data line prutection 

• Available with power manogement 
software (280 VA and idiove] 

• Hot-swappable botteries 

• Automatk bcrttery rmmogemefit 

• Inteffigent microprocessor 

« SKMP-ready (288 VA and obove} 

• IVIodels range from 200 VA to 1400 VA 


Minutemon is the first compony to offer you 
a smart UPS with automatic voltage regulotion 
for under $110. 

Call us to find out more about MINUTEMAN's 
New Pro Series, ond see why we say its the first 
UPS to reach the desktop. 



UNNIBmiTOE sui^ 

www.minuteman-ups.com 


Circle 71 2 on Inquiry Card (RESELLERS: 713). 


MIHUTEMAN UPS • 14S5 LeMay Drive • Carrollton, TX 7S007 • Phone; +1(972) 446-7363 • Fnx: +1(972) 446-90)1 • 24 Hour Info by Fax +1(972) 664-3833 
















Lost in the Maze? 



Here's the Way Out. 


Our Commander products let you control 
and operate all of your computers through one 
keyboard, monitor and mouse. Get rid of all 
of those costly, space eating peripherals, 
and suddenly your network isn't quite so 
scary anymore. And since there's a whole 
family of Commanders, one is right for 
you. Whether you need fast, easy, access 



to a few PCs, or you manage a multiplatform 
server room, system control is right at your 
fingertips. Today's configurations are 
more challenging than ever - but they 
shouldn't make you feel like a labo¬ 
ratory experiment! For simple, con¬ 
solidated control of all your system 
resources, give us a call. 



4912 Research Drive • Huntsville. AL 35805 USA 

Tel. (205) 430-4000 • FAX (205) 430-4030 

http://www.cybex.com 

In Europe, Contact: Paul Naish 

Tel. +441 264-850499 • FAX +441 264-850584 



Company 


PC is a registered trademarlc of International Business Machines Corporation. Mac is a registered trademark of Apple Computer, Inc The IncSOO logo is a registered trademark of Coldhirsch 
Group, Inc.. Cybex and Commander are trademarks of Cybex Computer Products Corporation. 
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